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PREFACE. 

The puTpoBe of this book ia to fumiBh some information as to aome 
methods employed iu thia country for treatiog railroad cross ties, and 
to suggest some improvements. 

It has been mj aim to state the facts correcttj, without fear or 
favor, and trust that this work will prove of some vfklue to those 
interested in wood preservation, and throw some light on this subject. 
Timber treating ia comparatively in its Infancy in this country and some 
of the methods and practices can be materially improved. Develop- 
ment and improvement in the art of timber treating has been retarded 
by promoters of bogus processes and by the suppression of information 
and ideas that are opposed to them. 

The most demoralizing and dangerous elements to meritorious wood 
preserving in eiistenee today are concerns which have foisted their 
worthless processes for treating railroad ties on aome of the railroads 
of this country. I cannot patiently accept the present situation or allow 
their unwarranted assumptions to go unchallenged. 

The absurdity of the conclusionEs and the industry with which they 
have been pressed upon the railway managers, while being made a source 
of profit to the promoters, makes it important that their nature be under- 
stood. The value of any treatment can be judged only by a careful 
record of conditions from year to year. Very little record of the 
efficiency of the various processes is found and even this, in some cases, 
is discredited by some writers who posaess but little knowledge of the 
facts and seem to be in too many cases impelled by self-seeking motives 
and too often accompanied by little or no practical knowledge. How is it 
possible to determine the fscts and pass upon the efficiency of a new 
process without an honest and accurate inspection covering many yearst 
Any process, before it can be proved of value as a treatment, must have 
the "test of time" and its success or efficiency cannot be predicated 
upon any theory. The ambiguity of arguments and the ease with which 
deception may arise has confused and deluded many people who possess 
only a general knowledge of timber treating. During the past decade a 
new element, a new phase of ethics at least, has been introduced into the 
business it cannot be called business method— by which the business 
is being disturbed, for a time at least. The sum of acquired knowledge 
and the experience of many years is thrown aside scornfully and has 
been replaced by untried methods having absolutely no record as to their 
value as preservative treatment. Not only this, but they are being forced 
upon the railroad world to the exclusion of sane and tried methods long 
known to have been succeisful It is claimed by this new propaganda 
that this IS essence of wisdom, that it be universally accepted, settling 
every doubt in the mind of every railroad manager so that he need know 
nothing more about it, except to wrap himself in an abounding faith and 
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6 TBEATING RAILROAD TIES. 

allow his ties to be auperflci&lly treated or well blacked, after elaborately 
piling tbem in yards for many mouths until, through decay, checking and 
splitting, their usefnlueas is more or less impaired. 

The crude practice in vogne of seasoning ties can be materially 
improTsd. Air seasoning alone is slow and inefficient. It takes too much 
time to meet modern lequiremeuts and it requires a much larger area for 
stacking the ties and other material than when they are artificially 
seasoned. It locks up a coDsiderable amount of capital, bo that artificial 
proceasea of Beasoning are to be preferred. The stocks of railroad ties 
and other material in many eases could be reduced down to one-half or 
one-third of what ia now carried on hand if the timber waa given a pre- 
liminary steaming before tbe air drying period and then complete the 
drying in ovens or kilus. Furthermore artificial seasoning or drying 
puts the ties in a much better condition for the reception of antiaoptics, 
couseqnently e. much better penetration and dissemination of the chemi- 
cals would be obtained. 

Machining of ties prior to impregnation is another important factor 
for prolonging the life of ties and should not be neglected. 

The sorting of ties into many groupa, such as species, ratio of heart 
. wood and sap wood, density, moisture content, and many other divisions, . 
with a view of obtaining uniform absorption, has proved to be impractical 
and 'useless. 

The use of creosote oil exclusively for treating ties has been found 
to be expenaive and extravagant in thia country and a great economy 
can be effected by the use of leas costly preservatives in combination, 
with or withont creosote oil. 

This treatise is tbe result of many yeara of painstaking atudy and 
research, coupled with long experience in the purchase and treatment of 
raiboad cross ties. Daring tbe development of tbe process and methods 
described in thia book and in the deaigning of the apparatus and facilities 
employed to aecompliah the desired resulta, I was largely assisted by 
many persons who are speoialista in tbeir line of work, thua insuring 
the practicability of the arrangement and the efficiency of a plant as 
here proposed. 

In this book I have only considered and discussed the financial side 
01 economy of treated ties. There ia' another side of the question which 
is more important to the country at large than the loss of several millions 
of dollars annually to the railroads, on account of improper preparation 
and treatment of cross ties, and that is the aafety of the traveling public. 
It makes me shudder to contemplate what is very likely to happen before 
long, where improperly treated ties are being laid in the tracks. The 
public has no conception of the danger to which they are being exposed. 
Hundreds of thouaanda of Beech, Maple, Elm, Gum and other speciea of 
woods are now used inatead of White Oak, for croas ties. 

When properly seaaoned, prepared and treated they are as safe as and 
will outlast White Oak tiea, but untreated they will rot in three or four 
years. To obtain thorough treatment they must be thoroughly seasoned, 
otherwise the treatment will be only superScial and decay in the interior 
of the ties will progress more rapidly than if not treated at all. 
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The superficial coating preserveB the exterior of the ties and to- 
outward appearance they seem to be all ri^t, but some day without 
any warning the shell will crush in, the spikes give way, the track will 
spread and an appalliug disaster will be the consequence. The railroads 
may be able to withstand the loss of millians of dollars to gratify the 
iuaatiablc greed of some men, but their money will not repair the injuries 
or bring back to life those maimed, crippled or killed in aeeidents, 
occasioned by defective track. 

I am under great obligation to the technical press ia gener^ aad 
to the Bailway and Engineering Review in particular for the interest 
tbey have taken in and for the large amount of space they have devoted 
towards the publication of matters pertaining to wood preservation. 
Through the medium of the press the people are becoming enlightened 
on this important subject. Let us convince people of the merits of legiti- 
mate work by proper methods. Let us profit by the wisdom and experi- 
ence, afforded by the past, keep pace with improved methods of the 
present and continue to hold our place amongst worthy industries in 
America, which leada all nations in the ait and science of timber 
preservation. W. P. 60LTBA. 
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INTRODUCTORY. 

The peiishable nature of timber, eBpeciallj nhen placed in situations 
where there is an excess of moisture in the surroundings, has led to 
many eiperimontB, with the object in view of discovering a process of 
treatiog it with salts or oil that would preserve it from decay. 

Dry rot, Bometimes called "sap rot," the moBt formidable disease 
to which timber is subject, is commonly attributed to a combination 
of the acids found in the saps with the oxygen found in the air, 
which produces fermentation, followed by decomposition. Green' timber, 
placed in damp situations, with partial ventilation, will soon show signs 
of dry rot. Beams and railroad ties, which presented the appearance 
of being sound on the outside, have been found completely decayed 
on the inside. Bailroad cross ties have broken to pieces when unloaded 
from cars on account of the interior being completely dry rotted. The 
shell of those timbers remained sound, because it had become seasoned 
and relieved of the saps. Dry rot is a disease, apparently infectious, 
which occasionB the destruction of wood fibre and eventually reduces 
it to a mass of dry dust. 

Wet rot ,(88 distinguished from dry rot) gis considered to be 
occasioned by alternate exposure to moisture and dryness; the result 
of exposure of wood to the repeated changes of climatic conditions, 
beginning at the surface of the timber and working inward. Piles or 
other timbers placed in salt or fresh water will show signs of wet lot 
at the water line before it attacks other parts. Posts and telegraph 
poles set in the ground begin to rot at the ground line. 

In both diseases a kind of spontaneous combustion or decomposition 
goes on in the wood. Water, carbonic acid gas and probably oarburetted 
hydrogen are evolved and a pulverulent substance, or humus, remain. 
Though the growth of fungi undoubtedly accelerates the progress of dry 
rot, it would seem that the true origin of the disease is the incipient 
decomposition of the saps and juices in the wood and that by virtue 
of this decomposition the fungi obtain a nidus for their ^owth. 
Among the early investigators of the subject of preserving timber 
may be mentioned Johann Glauber, the famous chemist of Carlstadt, 
Germany, who, in 1657, experimented with vegetable tar and pyroligenous 
acid, the wood having been first carbonized by the action of fire, then 
covered with a coating of tar and immersed in the acid. Since this 
period many processes have been tried, but most have not survived, 
either through cost of material or difficulties in their application. 

It is a difficult problem to treat timber in large quantities and meet 
with reasonable success. The condition of the timber that is to be 
treated should always be considered. It should be sound; it should 
be properly seasoned; it should not be treated in a wet or frozen state 
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and it is advisable to sh&pe the timber to the form ia which it is to 
remain. Ia the i^ase of railroad ties tbey should be adzed and bored 
before treatmeot is applied. 

The method of impregnating should also be carefully considered. 
In the case of railroad ties the injection of the fluid should be carried 
to refusal, after they have been put in the moat receptive condition; 
and the oil or chemicals should be effective and of lasting quality. 

Some processes, particularly those which attempt to treat railroad 
ties with smalt doses of creosote oil, require the separation of ties into 
■many groups for treatment. In the following pages I will endeavor to 
show that it is impractical and unnecessary to sort ties into many 
groups for treatment. 
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ON THE FEASIBILITY OF GROUPING TIMBERS 
FOR TREATMENT. 



I Oho 

It la held \ty some engiaeers that in order to aecure the best results 
from treatment by any process that it la necessary to separate ties 
into groups or classeB before placing them in the retorts so that each 
tie will receive as nearly as possible the same quantity of preoaote 
oil consaqnently result in a more uniform penetration and absorption 
than would otherwise be obtained i£ the ties were not aeparated 

There are a good mani factors entering int the problem and to 
give due consideration to any or all of them would require the aepara 
tion of tbe ties tn a good many groups To do tbia necessarilv involves 
labor and expense and unless the advantage due to greater uniformity 
of treatment more than offsets the expenditure of time and monej to 
separate the ties into groups it would be unprofitable to have a system 
of grouping 

By uniform treatment it IB generally understood to mean that 
each tie or cubic foot of timber in any charge >ihall contain after 
treatment about the same quantity of freosote oil Some apecifications 
for treating limits the quantity of creosote oil at so many gallons per 
tie or ao many pounds per tubi foot of timber and in order to leave 
aa nearly aa possil It the Hdme quantity of oil in each tie or cubic 
foot of timber resort is male to grouping of the ties r timber tor treat 
ment Whenever the qiantitj of oil or preservative la not limited and 
the material is treated to refusal grouping of tiea and timbers is not 
so essential because when the material has absorbed all the preaerva 
tlve that can be put into it it cannot imbibe an> more But wheneier 
the quantity of oil la limited in the s[ ecifications the operation usually 
ceasea before the material is tompfetely treatel anl the variation in 
quantitj of oil in each tie or cubic foot of timber la sometimes verv 
large To cite an example Last vear the writer conducte I a test at a 
certain treating plant and weighed 1 0_0 ties separately before and after 
treatment It was found that the quantity of creoiote oil left in each 
tie ranged from two (2) pounds to sixty (601 pounds Fifty two per 
cent of the ties hal less than 21% pounds or 2^. gallons per tie 48 per 
cent had more than these )uantitiea The average was 21 ' pounds or 
nearly 2^ gallons per tie whith waa the quantit> of oil that the con 
tractors were required to put in the tiea under the terma of their 
contract. 
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Inaamueh ai no two ties or two pieces of lumber are exactl; alike 
ID respect to moisture content, wood structure, pToportiou of heart wood 
and sap wood, and in many other reBpecta, it is quite iinposBible to attain 
uniform treatment as geoerslly understood, b; gioaping of the tisH and 
timbers, and the variation is found to be considerable, regardless whether 
the ties or timbers are grouped or not, for treatment. 

The main factors that euter into the problem may be stated as 
follows: 

(1) Moisture Content or Degree of Seaeoniog. 

(2) Physical Structure of Wood in relation to its Peaetrability by 
Preservatives. 

(3) Percentage of Heart Wood and Sap Wood. 

These are some of the main factors entering into the problem of 
grouping or separating the woods for treatment. Mention might be 
made of several others of lesser importance. Let us consider the main 
factors only. 

(1) Moisture Content or Degree of Seasoning, is perhaps the most 
important factor under consideration. It is a well known fact that 
wood must ho dry before it can be treated, as green wood resists the 
entrance of the preservative. Therefore upon tbe extent of dryness of 
the wood depends in a great measure the quantity of preservative that 
will be absorbed. 

The green, unseasoned timber of haxdwooda contains on the average 
water to the extent of about 42 per cent of its total weight; that of the 
softwood, about 52 per cent, and that of pine, about 57 per cent. Hence, 
green wood in general may be said to contain water to the extent, in 
ronnd numbers, of about half of its weight, but the actual quantity 
varies with the kind of tree, season of the year, part of the tree, soil 
and locality, etc. It is never pure water, but here, too, the kind and 
quantity of sap substance it contains varies also according to the tree, 
season, soil, etc. This water, contained throughout tlie tissues and in the 
intercellular spaces, begins to diminish in quantity by evaporation into 
the air after the tree is felled, and this evaporation goes on, at a gradual, 
diminishiug rate, until a condition is reached when there is more or less 
equilibrium between the tension of the atmosphere and power of evapor- 
ating the water still contained in the wood. When this condition is 
attained the wood is said to be seasoned or air-dried, but it still contains 
a considerable quantity of water, varying according to the nature of the 
wooded tissue and other substances within the wood and their povrer 
of retaining water. After the log is manufactured into ties or lumbar 
it loses its moisture quite rapidly at first. From experiments made with 
beech ties which were cut immediately after the trees were felled, it was 
found that they contained an average of 45 per cent of their weight of 
moisture. They were then placed on supports, under shelter, to season. 
At the end of five months' seasoning (from May to October) the ties 
were weighed and it was found that they still contained 21 per cent at 
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moiHtnTe. It was also found that the wood seasoned vetj slowly after 
-the firat six monthe, and th«t after six jears of seasoning, under shelter, 
the beeeh wood still contained from 10 to 12 pet cent of moisture. From 
the point of view of practicable seasoning of ties, it is scarcaly possible, 
without kiln drying, to Itiwer the moisture much below 20 pet cent. The 
varions kinds of woods season at various rates. Some woods dry more 
slowly than others. Again, some woods contain more moisture at the 
beginning, so that after air-seasoning for several months the moisture 
-content in the various kinds of woods is considerable and not definitely 
known and on this account it is difficult to say when the preservation 
process can best be undertaken. This refers to heart wood, not to sap 
wood, which loses its water very rapidly. 

On some roads it is the practice of shipping ties to a central plant 
for treatment. These ties are in all stages of' seasoning. Some witb 
■one month's seasoning, some two, some three and upwards. 

The writer has seen contracts made between railroad companies and 
treating companies thaj required the ties to be shipped in the "order 
of their cutting," so that all of the ties in any car would be equally 
fleasoned. Anyone who h-as practical experience knows very well that 
it is impossible to deliver ties at the treating plant in the order of their 
■cutting. They are manufactured at all times during the year along the 
railroad lines or along the rivers and transported in various ways, by 
rail, by barges and rafts. Cross ties are not made expressly for any 
railroad, bat are bought on the market. Some ties may have been manu- 
■ factured for several months before the producer can find a market for 
-them and there are conditions when these ties which are seasoned bave 
to be loaded and shipped with ties that were manufactured several 
months later. Furthermore, the shippers have to secure cars and barges 
1o transport the ties and they cannot control the conditions. It is not 
.always possible to separate the ties into groups according to their differ- 
ent degree of seasoning, as they are loaded on cars or barges, as it is 
.absolutely necessary to fill them to their full capacity, and ties of differ- 
ent degree of seasoning must necessarily be loaded together. For these 
and other reasons it is manifestly impossible to separate the ties into 
groups according to their degree of seasoning, as they are loaded into 
ears; therefore it is impossible to ship them to the plant in the order of 
their cutting. The writer has observed that when ties reach the treating 
plant they are unloaded and piled together regardless of their degree 
of seasoning. It is a common practice to consider all ties in any car as 
being of equal dryness. This is not correct in all cases, as there may be 
some ties that were cut one month, two mouths, three months and 
upwards. It would be useless to attempt to separate the ties according 
to their different degree of seasoning at the plant, because th« men who 
unload the ties are not competent to determine that, consequently could 
not separate them into groups intelligently. 

The manner of piling ties in the yard also affects the Tate of season- 
ing. Ties that are piled together, dry slower than those piled more 
•evenly. Again ties on top of the piles dry faster than those in the body 
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of the pile. Some woods dry faster than others, bat in going through 
some yards tbe writer observed that the; are all usually piled in the 

Prom the foregoing it is evident that ties and timbers placed in the 
retorts must contain varying amounts of moisture, that is, some are drier 
than others and the exact amount of moisture contained in each tie is 
Duknown. All we know is that tbe material has had an average season- 
ing. Some pieces may be under-seasoned, white others are over- seasoned. 

The theory of separating woods according to tl 
so that they will absorb the proper quantity of preserval 
theory, but it does not work out in practice. 



(2) PHYSICAL STRUCTURE OF WOOD IN RELATION TO ITS 
PENETRABILITY BY PRESER\ ATI\ E FLUID 

The group of physical properties of wood now to be considered and 
on which the penetrability of fluids i8 directU dependent are (1) 
Anatomical structure. (2) Density weight and hardness The pro 
portion of wood fibers forming the framework and of other elementary 
substances contained in wOod vanes in different parts of the tree as 
well as different kinds of trees and also according to age, soil locahty, 
etc.. No two trees are alike in wood structure Some woods are more 
porous than others. For these reasoD-" and many others the wood takes 
the treatment unequally when exposed to the same retort condition 
even if it was possible to bring the wood to a uniform degree of season 
ing. No two species of wood have the same anatomical struLture Each 
one differs from the other in proportion of woodv fiber aize character 
and arrangement of the wood vessels and wood cells Some woods take 
the treatment easier than others. Red oak for example takes creosote 
clear through the heart, while beech unier same (.onditions is \ery 
refractory. No doubt this is pnncipallv due to the differen e in the 
wood structure of the species Some engineers ha\e advocated the group 
ing of various woods according to their degree of absorption again some 
have advocated the grouping according to their spe ifle gra\itv others 
would group them according to the densitj or weight per cubi foot of 
dry wood, while some sa> that thi,y should be segregated according to 
their degree of hardness. To sPparate woods into so many groups mvoHes 
a great deal of labor and expense and it is doubtful if the results obtained 
would justify it. Some experiments have been made to determine the 
percentage of absorption of \arious kinds of moods. From the experi- 
ments made by Mr. F. J \ngier, for the Chicago, Burlington & Quincy 
Railroad at Oalesburg, Ills during ICOS and 1909, the woods wer» 
divided into three groups as follows 

Class A, Absorbing less than 22 per cent in volume. 
Class B. Absorbing between 23 and 30 per cont. 
Class C. Absorbing more than 30 per cent. 
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Upwards of 20,000 ties were carefully weighed before and aftOf 
treatment and a special effort made to find ont just wliat each kind of 
wood would absorb under normal conditions. 

The following table shows a anmmarj' of these tests made covering 
a. period of nearly two j'ears. The claesee were arraoged so that nearly 
an equal number of woods would fall in each class, there being s^vea 
different species of woods in Class A, six in Class B, eight in Class C. 



CLASS A. 

No. Ties Used Absorption i 

Kind of Wood. in tjie Testa. Volume %. 

Oak, Red...: 3,112 20.9 

Oak,Pin , 671 19,5 

Oak, White 731 14,2 

Hickory 414 18,8 

Beech 2,481 21,8 

Hemlock 1,364 20,7 

Tamarack 2,329 17 , 1 



Sweet Gum 928 

Chestnut , 345 

Hard Maple 691 



Poplar 



Short Leaf Pine 2,192 36,9 6 to 9 

Soft Maple 599 33,1 6 

Tupelo Gum 790 30,7 S 

White Elm 872 30,6 7 to 16 

RedElm 626 34,9 6to» 

CypresB, White 662 35,4 7 to 8 

Red Birch 775 33.0 6 to » 
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The Chicago, Burlington & Quincy Bailroad has also made known 
the results of other experiments, also made by Mr. P. J. Angier, to ' 
determine the absorption of the various species of woods treated 
together onder like condition, using the Card Proeeaa and an experi- 
mental retort. Three or four ties of each kind were treated. All the 
ties used in this treatment were seasoned at least eight months and 
carefully selected, bo as to be as free as possible from knots and other 
defects. No steaming or initial vacuum. In each case the solution, con- 
SiBtingf of 23 per cent creosote by volume and water containing 5 per 
cent of zinc-chloride, was introduced at a temperature of 1S0° F. and a 
pressure of 150 pounds was maintained for three hours. This was fol- 
lowed by a, one-hour vacuum. The results are given in the following 
table: 
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!|j 


■'J 
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1 
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li 


Cypress 




27.3 
23.2 

28.6 
38.2 
31.4 
27.0 
32.6 
31,6 
32.3 
42,0 
33,0 
46,0 
44,0 
42-3 
48.4 


98,01 
88,31 
82,03 
67,93 
60,50 
58.74 
50,58 
49,46 
44,22 
40,72 
36.99 
36.57 
35,87 
34,47 


4.09 
2.11 
2.42 
2.75 
2.11 
1.71 
1.69 
1.78 
1.47 
1.76 
1,45 
1,70 
2.12 
1.69 


16.96 

12.59 
14.43 
16.46 
12.59 
10.24 
10.12 
10.64 
8.80 
10.46 
8.67 
10,18 
12,65 
10.12 
6-55 
4.83 
2.30 


SO 


Cottonwood 


68.4 






White Elm 

Poplar 

Sort Maple 


48.5 
45.2 
44.0 






Hard Maple 


33,5 
























White Oak 


47.0 


7 97 


.39 
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ilt. Samuel S. Bowe, who was an authoritj on wood pToeerration, 
furnialied the American Railway Engineering and Maintenance of Way 
Association with hia opinion regarding the grouping of timbers. He 

"The writer herewith submits a statement with relation'to proper 

classiflcation of our American Woods witli reference to treating. 



Ash (White) Mich. 37.8 

Beech Ind. 38.7 

Cedar (White) Mont. 20,8 

Cherry. (Wild) .' lU. 45.4 

Cottonwood .• Mont, 24.6 

Cypress Tei. 37.2 

Elm (Red) III. 33.1 

Elm (Rook) Mich.. 46.9 

■ Fir (Douglass) Mont. 31.7 

Fir (Balsam) N. Men. 26.4 

Gum Tex. 32.8 

Hackberry 111. 40.8 

Hemlock Mich. 25.6 

Hickory (a. b.) Mich. 46.8 

linden III. 27.3 

Maple (Sugar) Mich. . 46.4 

Oak (White) Mo. 46.0 

Oak (Black) Ind. 41.4 

Oak (Red) Ind. 43.6 

Oak (Water) Ind. 46.9 

Pine (Lglf.) Tex. 34.7 

Fine (Sht. Leaf) Tex. 35.2 

Pine (So. Yel.) Tex. 38.2 

Pino (Mtn.) N. Mex. 28.8 

Pine (Mtn.) Colo. 21.2 

Pine (Blk. HilU) 8. D. 29.3 

Pine (Mich. Wh.) Mich. 28.2 

Pine (Knion) Colo. 24.8 

Pine (Bull) Mont. 26.5 

Pine (Norway) Mich. 25 ,6 

Pine (Nor. Wh.) 24.3 

Pine (White) N. Mex. 25 .3 

Pine (White) Colo. 23.4 

Pine (Diseased) Wye. 27.8 

■Pine (Mex., 8 var.) 32.1 

Spruce N. Mex. 31.3 

Spruce (Wh.) Colo. 24,9 

Spruce (Wh.) Mont. 20.8 

Spruce (Red) Colo. 28.7 

Spruce (Red) N. Mex. 33.2 

Sycamore .111. 41.0 

Tamarack Mont. 32.8 

ClsBB A — 20 per cent or less. 

Clasa B~20 per cent to 40 per cent. 

Clasfi C— Over 40 per oent. 
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"The writer hae relied upon a long Beriaa of testa as to the natural 
abfoiptive powers of each kiod to take ap water when immersed in a 
normal degree of drjneBS, believing it would aid in judging of the 
nature of the timber in practical treating. 

"In practice it is found that woods will absorb in the course of the 
ordinary methods of impregnation under pressure of lOO pounds, while 
in the solution, about as much as is taken up hj immersion in 28 to 30 
dajB, and on this basis the following table is construed: 

"Class A: Those that absorb leas than 20 per cent in volume. 

"Claaa B: Those absorbing from 20 to 40 per cent; and, 

"Glasa C: Thoae absorbing over 40 per cent. 

"This gives more than 75 per cent in one class (B), making the 
exceptions hardly north considering, ftod it lianUjr Menu wortti wUlo to 
tMempt clutlflcMlon." 

From the three experiments given above it is apparent that there 
is a good deal of variation in the percentage of absorption among the 
different kinds of woods and even among the same species. 

In the first set of experiments made by Hr. Angier, given above, 
he found red oak absorbed in volume 20.9 per cent, while in the second 
experiment he found that it absorbed 32 per cent; and the beech in the 
first experiment absorbed 21.8 per cent, while in the second experiment 
27.5 per cent. In Mr. Bowe's classifieation he gives the per cent of 
absorption of red oak as 16.9 per cent and. of beech 21.4 per cent. 

8o much depends upon the character and condition of the wood 
and the pressare, temperature and character of the preservative, tliat 
it is very difficult to determine, with any degree of accuracy, the relative 
percentage of absorption of the various kinds of woods. It is almost 
impossible to arrive at the same results when woods are treated under 
different conditions, so that no rule can be safely established regarding 
the classifying of timbers. 

The New York Central Lines requires the separation of woods, 
accepted for treatment, into five groups, hut the grouping was not deter- 
mined by actual experiments. One of the contracts with the treating 
company provides that the various woods be separated into groups as 
follows: 

(1) Beech and sycamore. 

(2) Gum and elm. 

(3) Red, black and water oak. 

Various other woods as experience shows can be grouped together. 

In another contract made with the same treating company some 
years later, it provided that the various woods be separated into the 
following groups; 

(1) Beech. 

(2) Hickory and sugar maple. 

(3) Red, black and water oak. 
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Various other woods aa experience demonetrataB can be grouped 
together. 

When the writer was General Tie Agent of the New York Central 
Lines, he undertook to group the timbers in such a manner hb to compter 
with th« specifications contained in these contracts, with the results that 
the various species were grouped as follows; 



Bed Oak. 

Pin Oak or Swamp 
Black or Yellow Oak. 
Spanish Oak. 



GROUP No. 1. 

Water Oak or Jack Oak. 
Oak. Scarlet Oak. 

Shingle Oak or Scarlet Oak. 

Willow Oak. 

Honey Locust or Honey Shucks. 



GROUP No. 2. 

Sweet Birch or Black Birch. 



GROUP No. 3. 



Sugar Maple or Rock Maple. 
White Ash. 

Butternut or Swamp Hickory. 
Shellbark Hickory. 



Mocketiiut Hickory. 
Pignut Hickory. 

Haekberry, Sugarberry or Nettle 
Tree. 



Silver Maple, Soft Maple i 

White Maple. 
Red Maple, Swamp Maple 

Soft Maple. 

Red Birch or River Birch, 



White Elm, American Elm or 

Water Elm. 
Cork Elm, Eoek Elm or Hickory 

Elm. 
Tupelo, Pepperidge, Sour Gum or 

Black Gum. 



GROUP No. 5. 

Red Gum, Sweet Gum or Liquidambar. 

After three years' trial in separating the different species of woods, 
the writer comes to the same conclusion as Mr. Samuel 8. Rowe, that 
it is hardly worth while to attempt a classification. 
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siderable labor and expenee to separate the ties into groups and perhaps 
just as good restiHs would be obtained, under present method of treat- 
mtiitt, if the woods were not separated at all. 

The percentage of absorption of the various kinds of woods is only 
one of the man^ factors that enter into the problem, and no undue con- 
sideration shonld be given to it. Due conBldeTation should be given to all 
factors and it ia uaelesB to go into extreme reSaements concerning one 
or two influences and neglect wholly or in part the others, for the deduc- 
tions will be both incorrect and misleading. 

Some engineers think that the groups should be. governed by the 
"specific gravity" of the wood, or "density," or "weight" per cubic 
foot of dry wood. This rule would apply in general, but there are many 
exceptions. There are some woods that are light, yet difficult to treat, 
while there are some that are heavy and easy to treat. Again 
some engineers would classify or group the timbers, according to their 
degree of "hardness." Hardness in wood is rather an indefluite term, 
because the hardness manifests itself differently when such different 
kinds of instruments are applied to the wood, as the ax, knife, plane, saw, 
nail, etc., some of which would work parallel to the fibers and others at 
right angle to them. However, it has been found that it is not always the 
hsrdest woods that are most refractory, nor the softest woods always the 
easiest to treat. As a general rule, perhaps, it is so, but there are 
several exceptions. For example, red oak is considered a comparatively 
hard wood, yet it is easy to .treat, whereas red gum is a much softer 
wood, yet more refractory. 

In view of the foregoing it is evident that no satisfactory grouping 
can be made of the various kinds of woods, either according to their 
absorptive powers or penetrability, or weight per cubic foot, or density 
and resistance to penetration, or hardness, and in the opinion of the 
writer It is futile to attempt it. 



(3) PER CENT OP HEART WOOD AND SAP WOOD. 

The percentage of heart wood and sap wood in timber is another 
important factor in the problem of grouping timbers for treatment. No 
two pieces of timber can be found with exactly the same percentage of 
heart wood and sap wood. The proportion of the heart wood and sap 
wood in a finished product, depends upon the size of the tree, the part 
of the tree from which It was obtained and upon the size and shape of 
the manufactured product. The sap wood is considerably more porous 
than the heart wood in all kinds of woods, therefore the former takes 
the treatment much easier than the latter. The depth of the preservative 
absorbed depends upon the resistance of the wood to injection, conse- 
quently it requires less time and less pressure to treat the sap wood than 
it does the heart wood. In treating woods with varying percentages of 
heart wood and sap wood in the same cylinder, the sap wood naturally 
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abaorbB more oil than the heart wood, and if only a limited amount of 
oil is injectad In the material, It is probable that the heart wood might 
not receive any treatment, or at any rate, only partially, as the 
limited amount of oil would alt be absorbed by the aap wood. However, 
if the material is treated to a refusal the heart wood would absorb all 
that is possible to inject into it, after the sap wood has imbibed all that 

It haa been suggested by some engineers that the ties and timbers 
be grouped as follows: 

Heart, less than 20 per cent. 

Intermediate, more than 20 per cent and leas than 50 per cent. 

Sap, more than 50 per cent. 

It must be apparent to anyone that is acquainted with the conditions 
at treating plants that it is impractical to group ties or timbers in auch 
a manner. The material is usually loaded on tram buggies, by day 
laborers, who possess very little scientific knowledge of this character 
and who cannot be expected to examine every piece of timber as they 
load it on the trams to determine the percentage of heart wood and sap 
wood, so as to know to which of the three classes it belongs. 

We have considered the three main factors that enter into the prob- 
lem of grouping, but there are several others that might be mentioned, 
such as size and shape of ties and timbers, whether sawed or hewed, 
method or process of treatment, etc., bnt we will not attempt to discuss 
them iu this paper. 

In conclusion, it might seem at first that a suitable grouping could 
be predicated upon the moisture content or degree of seasoning, or upon 
the known structural characteristic of the various species, or upon the 
relative percentage of heart wood and pap wood, but it must be apparent 
from the foregoing that it sounds well in theory, but cannot be worked 
out in practice. The opinions regarding the proper grouping of ties for 
treatment are so contradictory and reliable data are so meager and there 
are so many factors that enter into the problem, it is deemed inadvisable, 
in the opinion of the writer, to attempt it. Some method or process can 
perhaps be derlaed whereby it would be unnecessary to separate the ties 
or timbers into so many groups for treatment. It is easy enough to dis- 
cuss the probable behavior of certain species from a purely theoretical 
point of view, taking into consideration the physiological structure of the 
different timbers, their organic cell contents, their percentage of heart 
wood and sap wood, etc., but experience haa shown very emphatically that 
the controlling factors which influence the absorption of different pre- 
servatives by different processes, are so complex that theoretical deduc- 
tions are erroneous more often than correct. 

W. P. GOLTRA. 
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GROUPING TIMBERS FOR TREATMENT. 

Jnly letli, 1913. 
IiditOT, Railway and Eagiueering Beview, 
Chicago, 111, 
Dear Sir — Duriag the past eight or ten years, or eiBce creosote oil 
has been used extensively, for treating railroad ties in this country, 
there ha» been a prevailing notion that in order to secure the best 
results from the treatment, it is necessary to separate them into groups 
or classes before placing them in the retorts, so that each and every 
lie will absorb an equal quantity of creosote oil, thus obtaining a more 
uniform penetration and absorption, than would otherwise be had 
if they were not separated. There are a good many factors entering 
into the problem and to give due consideration to all of them would 
require the separation of ties into a large number of groups. This 
necessarily involves eouaiderable labor and expense, and unless a ^eater 
uniformity of treatment is obtained by such separation, there would 
be no justification for separating them into groups for treatment. The 
writer read a paper on this subject at the meeting of the American 
Wood Preservers' Association held iU. January, 1611. In the paper he 
stated that it involved considerable labor aud expense to separate ties 
into groups, and from his personal observations, as good results would 
be obtainfi if the woods were not separated' at all. Furthermore that 
some mtthod or process could no doubt be devised whereby it would be 
unneeessary to separate them into so many groups for treatment. There 
was very little discussion of this paper and few of the members present 
agreed with the above proposition. It being generally understood that 
the pronping of ties with respect to species, proportion of heartwood 
and sapwood, degree of seasoning, etc., is essential to secure uniform 
absorption. A few moments after the conclusion of the reading of the 
pape:f, and before there was any general discussion, a member offered 
the following resolutions for the consideration of the Association; 

Kesolved, That in the opinion of this Association the treatment in 
the same cylinder charge of ties having great dissimilarity of per- 
meability is not expected to give the best results until the treatment is 
carried to total refusal; and 

Resolved, That in the opinion of this Association the time of treat- 
ment required to obtain total refusal varies in different species and 
with different seasoning so much as to make for serious delay in the 
ease of ties which liave first reached totality waiting in the cylinder 
for more refractory to obtain it; and 

Kesolved, That in the opinion of this Association the sorting of 
timbers before treatment is progress in the right direction. 

The resolutions were adopted without discussion and almost 
unanimously; it being a general accepted fact by those versed in timber 
treating that ties should be grouped for treatment. Beferring to the 
writer 's paper, President Buehler, remarked, ' ' That statement, gen- 
tlemen, undermines what has up to date been practically an axiom of 
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wood preservation, and we ought to have it thorougbly discusssd. It ia 
important that we hear from the practical men who have had charge 
of timber preserving plants for a number of years. It brings out an 
entirety new thonght. We have always advocated the necessity of 
tieparating timbers into groups. Now, we hear an advocate of noQ- 
separation which is entirely in opposition to anything we have ever 
thought of along this line. Our whole development has been towards 
the separation of timbers into groups." 

My statement was made after carefnl study and painstaking observa- 
tions and with a full realization of what it means to assail a notion 
that is firmly entrenched in the minds of many people. However, it 
matters not how many people disagree with me on this proposition, it 
shall not deter me from expressing my honest opinion on the subject and 
submit some facts to support my assertion. 

In order to prove my assertion that it is unnecessary to separate 
ties into groups for treatment, we offer the record of two experiments, 
made on a large scale, in actual practice. One of these experiments 
was made at the treating plant of the American Cresoting Company at 
Shirley, Ind., in December, 1909. This plant treats ties for the C. C. C. & 
St. L. By. Co. and allied lines. The experiment was made in the regular 
course of business, by weighing a large number of ties before and after 
treatment to ascertain the quantity of oil left in each tie. Also to note 
the range or variation in tbe. absorption of ties of the same species and 
also that of various species mixed together in the retorts. The results 
are shown on the accompanying drawing, Fig. 1, which we think will he a 
revelation to many people. The wide range in weights of ties them- 
BAlves before treatment, as well as the quantity of oil absorbed, is sur- 
prising. 

In this experiment, 1,020 ties were weighed before and after treat- 
ment. The ties were grouped into three classes, according to species, 
SB follows: 

Class 1.— Bed oak, black oak, pin oak and water oak. 

Class 2. — Beech, exclusively. 

Class 3. — Maple, hickory, haekberty, sycamore, birch, black gum, 
elm and yellow pine. 

The ties were taken from piles and loaded on tram cars by the 
treating company, in the usual manner, and the truck loads were then 
placed near the weighing scales. The weighers affixed a metal tag 
numbered consecutively to Identify the ties, recorded their weights 
before treatment, and then placed them on other trucks. When the 
entire truekload consisting of about 50 ties had been weighed it was 
run into the cylinder with fourteen other trucks, making np a full 
charge. After withdrawing the charge from the cylinder the truck 
load of ties was re-weighed and the amount of oil absorbed by each 
tie thus ascertained. Twenty truck loads were weighed in this manner. 
A summary of the results of each charge is as follows: 
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The contrsct between the treating companj' and the railroad com- 
pany requires that 2% gallans, equivalent to 21^ pounds, of cieosote 
oil be left in eaeh tie. It will be observed that the average absorption 
of the above ties is very close indeed, namely 31.70 pounds. The total 
ab sorption was 22,124 pounds. But, it should be observed that the 
variation of absorytion ranged from two pounds to sixty pounds per tie, 
548 ties or only 5* per cant, of the total number absorbed 17 to 
26 pounds of oil and 472 ties or 46 per cent, absorbed more or less than 
these quantities. (Creosote oil weighs 8.7 pounds per pallon and if a 
variation in the amount loft in each tie does not exceed one-half gallon 
more or less, the weight of oil would range from 17 to 26 pounds 
Inclusive.) In a general way the depth of penetration was in propor- 
tion to the quantity of oil absorbed; those ties absorbing from six to 
ten pounds had a penetration of about one-quarter of an inch, whereas 
those which absorbed fifty to sixty pounds were probably thoroughly 
saturated. The average penetration was about, three-quarters of an 
inch, which was determined by boring a large percentage of the ties. 
In this experiment there was seventeen truck loads of 6" x 8" x 6' and 
three truck loads of 7" i 8" 1 8^^' ties. No distinction was made by the 
treating company in treating these two sizes — both are treated with an 
* average of 2^^ gallons of oil per tie. Again another fact should be 
observed, and that is the great variation of the weights of the ties 
themselves before treatment. One tie weighed as little as 63 pounds, 
while another weighed as much as 207 pounds; the average of all was 
127 pounds. 

Let us analyze some of the above charges. Esperiment No. 1, 
charge 3572, consisted of -56 6" x 8" x 8' red oak' ties, weighing from 
HI to 179 pounds, or an average of 139 pounds. Fourteen of these ties, 
weighing an average of 141 pounds, absorbed an average of 7^ pounds 
of oil. At tbe same time fourteen ties having an average weight of 
140 pounds absorbed an average of 21 pounds of oil, and the whole truck 
toad in the charge absorbed 14.35 pounds per tie. The duration of the 
pressure was 2%, hours. Why should there be such a variation in the 
absorptionT The ties are of the same species of wood; approximately 
of the same size; come out of the same pile of ties in the yard, where 
they underwent air seasoning. The treating operation is the same, 
because they are in the same truck load in the cylinder. It is 
strange, yet nevertheless an undispu table fact. We attribute the 
difference of the variation in the absorption principally to the foIloW' 
ing causes: (1) Variable texture of the wood, (2) proportion of heart- 
wood and sap wood, (3) the drying of the saps in the cells, clogging and 
gumming the pores, thus resisting tbe entrance of the fluid, anil (4) differ- 
ent degree of seasoning. Some ties may have seasoned faster than others 
on account of their position in the piles. There are probably many other 
reasons that may be advanced, but these will, at least partially, explain 
the causes for the wide variation in the absorption. 

Experiment No. 2, charge 3582, consisted of 56 6" x 8" x 8' red oak 
ties, ranging in weight from 93 pounds to 159 pounds, or an average 
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of 119 pounds. Duration of pressure 30 minutsB. Fourteen ties weigh- 
ing an average of 122 ponnda absorbed an average af 14 pounds of oil, 
while fourteen ties having an average weight of 113 pounds abaorbed 
an average of 29 pounds of oil. The whole truck load in this charge 
absorbed an average of 20.S2 pounds per tie. It would appear that the 
former was not as well seasoned as the latter, consequently weighed 
more and absorbed less oil. But a closer analysts of the weights do 
not fully bear out this fact, as one tie weighing 91 pounds absorbed 
14 pounds of oil, while another tie — the very next to it — weighing 
96 pounds absorbed 30 pounds of oil. Both ties were from the same 
pile, approximately the same size, manufactured In the same manner, 
and were seasoned in the yard the same length of time. How are we to 
account for such a wide variationT Agaio in Ihis same truck load one 
tie weighing 105 pounds absorbed fi pounds of oil, while another weigh- 
ing 102 pounds absorbed 38 pounds. This may be due to a different 
proportion of heartwood and sapwood in each stick. It is manifest 
that the amount of oil that will be absorbed by ties cannot be pre- 
dicated upon their degree of seasoning or proportion of beart wood or 
sapwood, therefore it is impracticable, if not impossible, to separate them 
into groups that will effect greater uniformity of absorption. 

Experiments 3, 4, 5, 6 and 7, charges 3564, 3673, 3578, 3579 and 
3588, consisted of beech exclusively. The weights of the ties in these 
several charges ranged from 99 pounds to 192 pounds and absorbed 
from four to fifty pounds of oil per tie. The duration of pressure was 
from thirty minutes to one and one -half hours. The wide variation 
in the absorption, notwithstanding all of the ties were manufactured 
from the single species of beech, is surprising and it must be apparent 
to anyone that the separation of timbers into groups according to species 
-does not achieve the object sought, namely, a uniform absorption of the 
antiseptic. The variation is just about the same" as in other species 
and therefore it is useless to segregate ties into different species, as the 
variation in the absorption would not in any way be lessened. The 
species or character of the timber is only one of the many factors which 
influence the amount of absorption and no undue consideration should 
be given to it. 

The foregoing remarks regarding oak and beech ties also apply to 
experiments Nos. 8 to 20 inclusive, consisting of maple, hickory, hack- 
berry, sycamore, birch, black gum, elm and yellow pine. Ail of these 
species were mixed and treated in the same cylinder. The variation in 
weights of ties, as well as in the quantity of oil absorbed, is sur- 
prising and no sorting of any kind would make tlie treatment more 
uniform. It is impracticable, if not impossible, to sort or group ties in 
any manner whatever, that wilt produce uniform absorption and pene- 
tration. There will be a wide variation of the amount of liquid absorbed 
by different ties no matter how they are grouped, or by what process 
they are treated. The grouping of ties for treatment sounds well in 
theory, but does not work out in practice. 



IJiqitaeOwGoOl^lc 



TEEATING BAILKOAD TIES. 



29 



No attempt ahouJd be made to gioap ties according to species, 
propoTtion of beartwood and sapwood, degree of seasoning, etc., as it is 
nselesB and does not accomplish the object sought, but instead would 
suggest that thej should be first tboroughlj seasoned, either in open 
air or artificallj', and then run into the impregnating retort witbont as^ 
sorting and treated to total lefnsal. 

Woods hare great dissimilaritj of permeability and therefore best 
results will not be obtained until the treatment is carried to total 
refusal. If ties are treated in this manner it will obviate the uecessitj 
of separating them into groups. We know very well that some woods are 
more refractory than others and must remain longer under pressure, but 
it is not practical to separate them on account of that feature alone. 
As above demonstrated there are many other factors which affect the 
duration of pressure and amount of absorption, some invisible, some 
counteracting others, and perhaps-some yet unknown. It will be observed 
from the above experiments that there is a wide variation in the dura- 
tion of the pressure applied on a single species. For example, red oak 
ties in charge 3572 were under pressure 2^ hours, while same species 
in charge 35SS was under pressure only 30 minutes, yet the farmer 
absorbed an average of only 14.35 pounds, while the latter absorbed 
20.32 pounds per tie. 

What does this "serious delay" mentioned in the above resolutions 
amount toT Let ns see. Upon examination of the weehly reports of 
the treatment of 109 charges, numbered 3485 to 3593 inclusive, treated 
at Shirley, Ind., between November 15th and December 18th, 190B, we 
note the duration of pressure as follows: 



Class, 


Number 
of (diatge. 


Duration of 
pressure. 


Range, 

minutes. 


Average dura- 
tion of pressure, 

minutes. 


I 
2 
3 


41 
23 
45 

109 


5375 
1530 
1965 

8870 


30 to 240 
30 135 
■ 15 120 


130 
66 
44 

81 



From the above table it will be observed that the masinium duration 
of pressure was four hours, -which was applied on oak ties, while the 
minimum duration of pressure was fifteeen minutes, applied on mixed 
woods. Some ties absorbed the oil so quickly that they had taken up 
the limited amount of 2% gallons specified in contract, .before the pres- 
sure could be fairly applied. Some of the ties absorbed considerable 
oil, while others imbibed very little. 

We claim that if ties are thoroughly seasoned, particularly by 
artificial method, which is speedier and more efficient than natural air 
seasoning, they may be run into the impregnating retorts without 
separation into gronps and ean be treated to refusal in an average time 
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of Dinety minntes, whether they are treated with creosote oil, zinc 
chloride, or aaphalt crude oil. 

It iB s seriouB miatake to treat ties only partially. Contracts which 
specify only a certain amount of oil per tie are faulty. Thorough and 
complete impregnation is of the first consideration and the treatment 
should be carried to total refusal regardless of whether creosote oil or 
zinc chloride or any other preservative is employed. To treat ties to 
refusal with creosote oil exclusively would no doubt be rather expensive 
and extravagant in this country. In Europe, the treatment is generally 
carried to refusal, even where creosote oil is employed exclusively, but 
it should be borne in mind that creosote oil costs only about one-half of 
what it does in this country. Zinc chloride alone or in combination with 
creosote oil can be used advantageously and ties can be treated to refusal 
at a moderate coat. All railroads in this country, who have in the past, 
or are now using zinc chloride, or combination of zinc chloride and 
creosote, treat their ties to total refusal. The strongest advocates ot 
separating timbers into groups for treatment are those who seek to pro- 
mote their patented creosoting processes for treatment of ties on the 
railroads of this country. 

A second experiment was made at the plant of the Federal Creosoting 
Company at Toledo, Ohio, in September, 1911. Only one species and one 
size of timber was experimented upon. Nine hundred and seventy 
6" X 8" X 8' red oak ties were weighed before and after treatment and 
the results are shown on the chart aecompanyiDg. The range in weights 
of the ties and in absorption of oil per tie is practically the same as the 
Shirley experiment. The weights of ties range from 61 pounds to 205 
pounds; the average weight was 135 pounds, or S pounds more than the 
average weight at Shirley. The difference is perhaps mainly due to two 
causes. First, the Shirley ties were perhaps drier than the Toledo ties, 
having been in the yard for a longer period, and second, the former 
consisted of mixed woods, some of which dry quicker and weigh less 
than red oak, whereas the latter consisted exclusively of red oak. It is 
generally known that it requires more time to season the oaks than 
beech and other kinds of woods. In France it is the rule to allow oak to 
season two years and beech six months before treating. In this country 
very little attention has been paid to length of time that each species 
of wood should be seasoned, consequently the ties are in various degrees 
of dryness when placed in the retorts for treatment. 

The total absorption of oil in the Toledo experiment was 18,8^4 or an ' 
average of 19.58 pounds. It will be observed that this amount ia less 
than the amount called for in the contract between the railroad and the 
treating company, bnt it is only fair to state that it is probable that the 
other ties, in the same charge, absorbed enough more than 21% pounds' 
to make up the average specified in the contract. Of the 970 ties 
treated, 467 ties or 48 per cent of the total number absorbed 17 to 38 
pounds of oil and 503 or 52 per cent absorbed more or less than these 
quantities. 
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' The absorptian or amount of oil left i 
"pound B to 61 pounds and the penetration w 
Shirley experiment. 

These esperiments should be conclusive evidence that no uniformity 
-«f absorption can be obtained by grouping the woods according to species, 
nor can the variation be diminished by grouping the ties according to pro- 
portion of heart wood and sap wood, degree of seaEOning or any other 
factors which influence the amount of absorption. It is imposaibie to 
predicate, with any degree of accuracy, tho qnautity of oil or antiseptic 
that any particular tie will absorb and the only way to treat ties thor- 
oughly and have the assurance that they are treated properly is to 
inject the fluid into them to total refusal, after they have been thoroughly 
and property seasoned. 

In February, 1904, the C. C. C, & St. L. By. Co., made a contract 
with the Columbia Creosoting Company, who have since been succeeded 
by the American Creosoting Company, for which the speeiflcations regard- 
ing grouping of woods, reads as follows: 

Section II. The various timber shall be sorted for shipping, bo that 
ties of the same density, as nearly as possible, may be treated together 
and the following schedule shall be followed. 

Beech and sycamore to be stacked together. 

Gam and elm to be stacked together. 

Bed, black and water oak to be stacked together. 

The various other woods as experiments show can be worked together. 
The foregoing schedule to be observed in the shipment of ties to the 
plant for treating. 

In November, 1905, a supplemental contract wae made by the C. 0. 0. 
Jfc St. L. Ry. with the Columbia Creosoting Company, and the specifica- 
tions regarding the amount of absorption of oil, read aa follows: 

Section 3. That the said first patty (Col. Greo. Co.) shall hereafter, 
at the request of tho said second party (C. C. C. & 8t. L. By.) treat 
erosB ties to conform to the above speeiflcations as to width and thiek- 
nesB, but as long as eight and one-half (8^^) feet without any additional 
charges for such additional length, and that in so treating said ties eight 
and one-half (8V6) feet in length it will inject at least four gallons of 
-creosote oil provided for by said agreement per tie, and that of said four 
gallons of creosote oil per tie so much shall be withdrawn by vacuum 
as to leave an average of not less than two and one-half (_2^) gallons 
-of oil in each and every tie. 

Four agreements were executed in March, 1907, between the Bock 
leland-Frlsco Lines and the American Creosoting Company, for treating 
plants at Kansas City, Mo., Springfield, Mo., Hugo, Okla., and Marion, 
His., tbe specifications r^arding the separation of ties into groups and 
.absorption of oil per tie, reads as follows: 

Article 9, Section 5. It is understood by tbe parties hereto that the 
best results from treatment cannot be secured unless ties of the same 
-character are treated separately from those of a different character, and 
unless ties of substantially the same degree of seasoning are treated 
together. The Railroad Company, therefore, agrees, as nearly as may be 
practicable, to deliver at said plants all ties in the order of their cutting, 
»nd in stacking, and loading ties into cars for shipment to separate the 
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different wood from which sueh ties are cut in accordance with the fol- 
lowing schedule, viz: 

Beech, separate, 

Hickorj' and sugar maple, together. 

Sj^camore and elm, together, 

Hed, black and water oak, together. 

Article 6, Section 1, reads as follows: 

(a) All ties shall be treated by what is known as the Lowrj Creo- 
soting process, which is now used by the Columbia Creosoting Companj 
at Shirley, Ind. An average of not less than two and one-half (3^^) gal- 
lons of creosote oil shall be left in each tie when the treatment of the 
same is completed, with variation of not more than one-half (^) gallon 
in ninety-five (95%) pec cent of the ties treated, unless the Railroad 
Company shall otherwise direct. 

The word "average," as last above used is understood to refer to 
individual ties and not to ties taken up as a whole or in lots, and due 
regard shall be had to the physical properties and conditions of woods, 
at the time of treatment. 

In May, 1909, the L. S. & M. 8. Ry. Co. made a contract with the 
Federal Creosoting Company, for treating ties for various New York 
Centra) Lines and the specifications regarding the grouping of woods and 
absorption of oil, reads as follows; 

Section 5. It is understood by the parties hereto that the best results 
from treatment cannot be secured unless ties of the same character are 
treated separately from those of a different character, and unless tiea 
of substantially the same degree of seasoning are treated together. The 
Railroad Company, therefore, agrees, as nearfy as may be practicable, to 
deliver at said plant all ties in the order of their cutting and in stack- 
ing and loading ties into cars for shipment- to separate the difFerent 
woods from which such ties are cut out in accordance with the following 
schedule, viz; 

Beech, separate. 

Hickory and sugar, together. 

Sycamore and elm, together. 

Red, black and water oak, together, 
and other timbers as experience demonstrates can be best treated. 

(These specifications are practically the same as in the Rock Island- 
Friaco Lines contracts and evidently copied from them.) 

Article 6, Section 1. (a) All ties shall be treated by what is 
known as the Lowry Creosoting process, which ia now used by the 
Columbia Creosoting Company, at Shirley, Ind, An amount of not less 
than two and one-half (2%) gallons of creosote oil shall be left in each 
tie when the treatment of the same is completed, unless the railroad 
company shall otherwise, in writing, direct, 

(In these specifications the variation of absorption ia not limited aa 
it is in the Hock Island-Frisco contract.) 



The futility of these provisions in contracts between railroad and 
treating companies is obvious. The specifications are not fulfilled and a 
very large proportion of the ties receive only a superficial treatmeni. It 
ia also apparent that some of the ties absorb an undue proportion of the 
oil, perhaps due to decay of the ties on the interior. 

Many experiments have been made by various treating companies, 
assisted by men in the Forest Service of the United States, with a view 
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of formulating some practical rules for sorting and grouping ties for 
treatmeDt, but none have aa yet Hucceeded, But there are some people 
who are unable to see a better way of economizing time and labor and 
enhancing the quality of treatment, and those continue in the belief that 
"sorting of timbers before treatment is progress in th« right direction." 
In conclusion wa give the following summary and re commendation a: 

1. It is nseless and impracticable to group ties for treatment acco*d- 
,ing to species, proportion of heart wood and sap wood, degree of season- 
ing, etc. 

2. Ties should be thoroughly seasoned (preferably by artificial 
method) and treated to total refusal. 

3. Zinc chloride alone or in combination with creosote oil is more 
economical 'than creosote alone in treating railroad ties to refusal. 

W. F. GOLTEA. 



THE GROUPING AND KILN DRYING OF TIES 
FOR TREATMENT. 

About a year ago attention was called through these columns to some 
inferior worh that was being done in the treatment of hardwood ties 
with creosote. The observations on which the comment at that time was 
based covered work quite widely prevailing among the railroads. The 
extreme variability of penetration of the creosote in different ties Bug- 
gested that in the work of treatment the aim had been to inject only a 
limited quantity of creosote per cubic unit of timber, and it was proposed 
that whenever such was the plan followed more attention should be given 
to the grouping of timbers, with a view to secure more uniform penetra' 
tion. The idea was that without such grouping the ties easily penetrable 
would absorb the bulk of the solution and the refractory ones would 
receive but little of it. Judging from results alone it was suspected 
that such had been the history of many ties that had been treated and 
laid in the track; in other words, it seemed reasonable to suspect that 
the injection of creosote into the ties had been Stopped after the timber 
had received a limited quantity of it and that they had been treated 
without grouping with regard to penetrability. It was also pointed out 
that grouping timbers by species or by classification as to hardness might 
fall short of what was wanted, the idea being that the degree of season- 
ing, ratio of heart wood and sap wood and physical characteristics of 
growth were the factors most vitally associated with penetrableness. 

Dnrinp the year that has passed this subject has been threshed over 
a great deal in this journal and we think that some information of impor- 
tance has been brought to light. In the first place, no one having to do 
. with the work of ereosoting, by any of the processes, patented or other- 
'wise^ has admitted the practice of injeeting a limited quantity of 
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solntloD. It Beems to be generall.v conceded that DOthing short of treat- 
ment of the timlier to total refusal can be satisfactory. That being the 
oaee the question of grouping becomes one of commeicial economy and 
not of efficiency of treatment. The majority of wood preservers approve 
of grouping timbere before treatment on the claim that, unless the 
timbsrs be grouped nith some consideration for penetrability, expensive 
delays in holding all of the timbers in the retorts until the most refrac- 
tory ones have absorbed the solution to refusal is likely to result. 
Cowing down to the critical point of this matter, however, we find that 
in moat cases the practice, is to group timbers only by species, and among 
hardwoods it is frequently the case that several species are grouped in a 
class. Only oomparatively few wood preservers seem to have paid any 
attention to grouping timbers according to proportion of heart wood and 
Bap wood or degree of seasoning; and no one, so far as we have been 
informed, professes to be able to assort timbere of th<s same species, 
equally seasoned and having similar proportion of heart wood and sap 
wood, as to density of ring growth or othet physical characteristics affect- 
ing the penetrability. 

In Mr. Goltra's article on grouping of timbers for treatment, pub- 
lished in our issue of last week, that gentleman presents what seems to 
be a pretty thorough study of the subject, supporting his claims, which 
he announced about IS months previous, to the effect toat, "it is useless 
and impracticable to group ties for treatment according to species, pro- 
portion of heart wood and sap wood, degree of seasoning, etc." 

The array of argument, founded on the result of practical work, 
which he brings in support of these eonelnstons, is indeed very strong. 
According to bis findings the results after grouping ties according to the 
classifications noted are practically the same as when no grouping is 
attempted. According to his view, therefore, the only logical solution 
is to inject the solution to the point of total refusal in all cases and 
whatever the method grouping may be this takes as ranch time as though 
no grouping were attempted. 

It must be admitted that assortment of timbers according to the 
degree of seasoning, as applying to ties of the same species in the same 
pile, would be a difficult matter, and yet degree of seasoning must be an 
important factor concerning the matter of penetration of the treating 
solution, M'e imagine that still greater difficulty or uncertainty would 
attach to the question of selectinj; timbers according to density of 
growth, or an attempt at classification alonf; the line of physical charae- 
teristica of growth, by visual inspection. 

Mr. Goltra's conclusion is, therefore, that, in order to obtain approxi- 
mate equality as to degree of seasoning or a certainty that the ties are 
seasoned to a desirable extent, they should be seasoned by artificial 
method. According to his views, the expense of artificial seasoning would 
be otEset by more rapid handling of the ties through the plant, thereby 
involving less capital tied up in ties piled for seasoning. The aitifieial 
seasoning of timber in drying ovens is nothing new; in fact, it is an old 
method of quickly seasoning timber for various commercial purposes. 
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For instance, In the manufacture of vehicles, furniture and in many other 
woodworking industriea, timbers are usually allowed to air aeaaon in 
piles for a year or more, often under cover from the weather, but auch 
seaBoning Ib considered inadequate for working the timber into flital 
shape, and it ia thoroughly kiln-dried for adapting it to ita purpoee. 
Granting that many of our hardwood timbers are difficult of penetration 
by chemical solution, does it not aeem reasonable that these tirabers 
should be brought to the most susceptible condition for treatment before 
attempting to apply such treatmeotT In contrast with the time and 
care that is given to the seasoning of timber in the manufacturing indus- 
tries, how unreasonable it is to expect that the air seasoning of ties 
three to aii montha, in common practice at our tie preserving plants, 
could put these timbers in deairable condition for treatment. In European 
practice ties are genwally allowed to season much longer before treat- 
ment than is the case in American practice; the usual period of air 
aeaaoning there being eight to twelve months or longer. 

Neither ia the proposition of Mr. Goltra to season timber in the 
form of tiea by artificial method a novel one, for it has been practiced in 
Europe to considerable extent. On the Eastern Railway of France the 
kiln drying of ties before creosoting them has been the standard method, 
the tiea being at first piled in the open air, and then held in drying ovens 
for about three days, at a temperature sometimes ranging as high as 
175 deg. F. From the drying ovens the ties are run immediately into 
the treating cylinders and subjected to vacuum before the injection of 
creosote. After a long experience with the method of kiln drying timber 
before treatment it haa been fouitd to produce the moat effective results. 



GROUPING AND KILN DRYING TIES 
FOR TREATMENT. 

Bradford, Pa., Auguat 12, 1912. 
Editor, Railway and Engineering Review: 

It is cause for no little gratification that the Review should give an 
increasing amount of space, and especially the aid of its editorial columna, 
to the problems which confront the timber preserver. In the handling 
of such problems unusual care must be exercised, in any endeavor to 
throw light on the subject, that no foreign object intervenea, either to 
caat a shadow or alter the true color. Furthermore, confusion is height- 
ened whenever an attempt is made to talk about more than one thing 
at a time, however much one thing may depend on the other. 

As the writer of the "reaolutiona" quoted by Mr. Ooltra (aee his 
paper in Railway and Engineering Review of August 3rd, on ' ' Grouping ' ' 
and your editorial in the issue of August 10th) I derive an exceptional 
interest io the discussion. At the outset he does not appear to have 
printed anything which was in principle unknown to the men who voted 
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for the "reBOlntioDB." Hie tabulation is on the "Lonry Proeess" which 
it expected to "witlidrBW the B(frplQB ereoeote" and one might aasume 
from it that more wai withdrawn from some ties than from othera, bat 
no deduction could be made from it either that the ties were, or were 
not, properly treated, or that thej* woald exhibit a. greater or lew 
individnal deviation from the average abeorption if thej' had been treated 
to "retusal" which obviouely in man^ caaee they were not. 

The fact la that any given "breed" of tie performs sufficiently true 
to type. Without indulging in anything fanciful it can be assumed that 
one "breed" will have the allotted portion by the time the pressure 
of preservative in the retort bos reached 50 lbs.; another waits for 125 
lbs.; another waits for 300 lbs.; while another will require 200 lbs. for 
two hours. Still another holds out for four hours, and another for a 
dozen hours, size and seasoning being identical iir all cases. The time 
taken to reach "totality" shows eorreapoucling flgures. Can it be denied 
that, without sorting, the soft woods would rob the more refractory, or 
that if treatment were carried to. totality a scattering supply of refrac- 
tory stieka would use np an unconscionable timet 

In a country where bull pine and red fir ties arrive in the same cars, 
and, believe me, there is such a country — "totality," with zinc chloride 
was reached in 3^ hours with the pine and twice that in the fir. With 
20% of fir in the supply, the question of the advisability of sorting was 
solved by mathematics; although tod«y the location of soft woods In 
other places than curved track might force sorting without consideration 
of treatment at all. 

I read with surprise your editorial conclusion that "it seems to be 
quite generally conceded that nothing short of treatment of the timbers 
to total refusal can be satisfactory." The subject is infrequently dis- 
cuBBed and the ground is oconpied by certain "standard engineering 
speciflcations" regarding "the amount of preservative necessary for 
variODH purposes" which amount does not, in the case of creosote, aavor 
of totality. 

Is it not true that in the case of track ties, the railroads have 
steered a middle coursef We hear, in the case of creosote, of "the 
amount necessary to balance mechanical life" and we put in half what 
is used in the Old World. Many roads use more or less zinc chloride, not, 
I judge, because they think that they are going to "beat the time" of 
creosote, but because they believed it a better business proposition. 
Probably even with then the treatment of thoroughly seasoned ties "to 
refusal" doesn't happen every day. 

Ties should be seasoned, which costs money, and doubtless for that 
reason Mr. Qoltra is advocating a plan for the purpose. "Seventy-two 
hours for kiln drying" is of course due to the thickness of the sticks 
and would be Itmger, to prevent cracking, if the timber had not already 
been "seasoned for many months." Considering the well known shrink- 
age difference of different species, and sizes also, I should be greatly 
surprised if diligent sorting should not be a necessary preliminary to 
proper scientific efficient kiln drying. Steaming costs money, kiln drying 
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costs noTe mosej, scd an extrti handling of the ties moie ^et. The flnt 
is naed in this coantT7 largely, with a water eolntion of zine chloride, to 
gat the preservative to lemain in the tie, a thermodynamic function. 
Kiln dffing in Europe, using eight gallons of creosote, has similar func- 
tions, with the reverse attribute. 

It shonid be pointed out that eight gallons of creosote go with an 
' expense for track faatenings, ballast, and alignment, which American 
roads are not ready to incur; and no other procese has been shown to do 
the work of eight gallons of creosote. 

It is necessary to crawl before one can walk. Put conTeylng machin- 
ery into a treating plant and sorting and storing will be easy. 

D. BTTBKHALTEIB. 



CONCERNING TIE TREATMENT. 

Elsewhere in this issue a correspondent comments upon articles pub- 
lished in the Bailway and Engineering Beview, last week and the week 
previous, concerning the grouping and kiln drying of ties for treatment. 
He expresses turprise at this remark quoted from 'oni editorial of 
August lOtb; "It Beems to be quite generally conceded that nothing 
short of the treatment of the timbers to total refusal can be 
satisfactory." 

This statement of ours had reference to various discussions of the 
subject of creosoting which had been published in the Bailway and 
Engineering Beview during the past year, la many instances these 
discussions were by persons concerned with, or by parsons who sought 
to defend the use of those partial or modified creosoting processes whereby 
a portion of the creosote is supposed to be withdrawn after injection. 
Some of these who had discussed this phase of the question had argued 
that unless such processes were first worked to the point of refusal, the 
more refractory timbers would receive but a relatively small ameunt 
of the solution injected, and still after the process of withdrawal had 
been finished, the total amount of creosote left in the ties might meet 
the desired result in the way of a general average of material left in 
the timber, notwithstanding the deficient penetration of the more refrac- 
tory ones. In other words, more than the specified amonnt of creosote 
would remain in the ties that were easily penetrable and less than the 
amount in the refractory ones. In fact this was the explanation offered 
by some to account for the shallow penetration that had been observed 
in many of the hardwood ties that had been treated by a so-called . 
"empty-cell" process. In defense of this "empty-cell" method some 
of those interested in the same denied that such could be the case, as 
they insisted that in the working of the said process the creosote was 
first injected to the point of the refusal of the timber to take any more. 
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before the withdrawal of the creosote was attempted. Those who had 
not practiced the grouping of timbers also laid claim to the same thing — 
none of them would admit having stopped the treatment short of the 
point of maximum absorption. It was these persons — the "empty-cell" 
workers and tbose who did not practii-e grouping— bv whom it was "gen 
erally conceded that nothing short of treatment of the timber to total 
refusal ean be satisfactory To admit anything else than thi<i would 
be equivalent to admission of a defect in the method or process of the 
treatment which had been in practi e 

So far as the or iinar> or full cell process of creosoting is con 
cerned one of two things must be admitted either a large amount 
of creosote could be absorbed b\ some of the hardwood timbers that are 
being treated but it is not so abiorbpd h\ rea-ion of cutting the proLess 
short before the point of refusal is reached or else the pressures used 
are insufficient to force the soluti n into the timber The fact stands 
that whichever wav those who argue the point will have it large num 
bers of hardwood ties are being and ha\e been treated with the result 
of but shallow penetration 

Our correspondent raises another point which mav possibly be dis 
c nssed with some interest where he sa^s Many roais use more or less 
7in chloride not I nudge because thej think thej are going to beat 
the time of (reosoting but because they belieie it a better business 
proposition 

It IS a fact that some roads or at any rate students of tie treat 
ment oificially connettel with some of the roads lelieve that the use 
ot ?inp chloride is a better b isiness proposition than some of the modified 
creosote processes In the first place it is quite generally c nceiei we 
have no hesitation in saying that many of our hardwood timbers and 
espedalh the oaks are difficult of penetration by creosote requiring 
hCHM pressures and long application Furthermore we are assured bv 
undoubted authority that these s-ime timbers under like conditions of 
pressure and time of application are more readily penetrate i by zinc 
chloride than by creosote 

If such IS the fact is it not a very important one to consider in 
this matter of tie preservation economy! As for efficiency of treatment 
IS there anything to be learned from practical results which makes an 
unfaiorable showing for our oak ties that have been treated with zinc, 
ehlonde as compared with the same kind of timber treated with the 
{artial reosoting process whether of the empty cell variety or of 
the full cell treatment at short before the point of refusal is reached! 
So far as experience in this country is concerned we think not and it 
rather looks as though some ot those who were responsible for the substi 
tutiOD of one ot these partial (reosoting pr esses for zini, chloride which 
was done so extensiielv fi^e or sii years ago might have to take the 
defensive side of this question 

The first or one of the first roads in this country to treat oak ties 
was the Chicago & Eastern Illinois Railroad On that road the treatment 
of red oak black oak and other inferior oaks with zine chloride was 
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begun in ISSS or 1899. From records begun in 1900, less than 2% of 
. the ties treaded in that year had been removed from the track in 1910, 
and of thosej treated previously there has, as yet, been no considerable 
deterioration; that is, nearly all of the ties are still quite sound and in 
good eonditiop and give promise of further service for at least several 
year^ We are also informed that like prospects for longevity of service 
IS showing ui> for tamarack and other inferior softwood ties treated by 
zinc chloride b^ thu Chicago & Northwestern Ry. at its Eseanaba plant, 

Argument has I een frequently offered that estimates of the life of 
treatel ties were unreliable unless baaed upon actual knowledge derived 
from practical trial A fact in this connection is that before there had 
been opportunity to fully determine the practical result of treating oak 
ties i)^ zine chlonle not a few railroad managements went. over to the 
use of one or tlie other of the partial creosoting processes at an expense 
for tre'itment amounting to double that for zinc chloride. In the face 
of thn fai-t ^ome of these people have argued against the steaming of 
timber or the kiln drying of timber before treatment, because it would 
add a few cents to the cost of each, tie so treated. Is there not, there- 
fore a spirit of inconsistency in the line of argument pursued by some of 
these persons who have changed to a partial creosoting process, at such 
a large advance over the cost of the zinc chloride treatment, without, 
information of practical trial of these modifications of standard creosot- 
ing work to show what the efficiency thereof might bet If the sine, 
chloride treatment without the kiln drying of ties, when thoroughly doney 
can show such favorable results as are unmistakably in evidence, witb 
both softwood and hardwood ties, why so ranch theoretical argument and 
discussion about the question of seeking to still improve this process 
by kiln drying at a cost of a few cents per tie, especially when so many 
railroad ofiicials ba^e been willing to substitute something else, at double 
the cost, with no knowledge as to how long ties so treated would last.. 



(PUBLISHED IN THt; RAILWAY AND ENGINEERING REVIEW, 
SEPTEMBER 7, 1912.) 

August 2eth, 1912. 
Editor, Railway and Engineering Review, 
Chicago, 111. 
Dear Sir — In your issue of August 17th, you publish a letter front 
Mr. Burkhalter, in which he undertakes to administer you a lecture on 
the ethics of the press and criticize your composition, I will not con- 
tend with him in point of composition. He is a scholar and, if I am truly 
informed, he writes Latin with almost as much purity as English, Suffer 
me, then, Mr, Editor, for t am a plain unlettered man, to imitate your 
style of discussing more than one question at a time, which suits my 
capacity, and to which, considering the readiness of Mr. Burkhalter 's 
reply, he ought to have no objection. 

Mr. Burkhalter seems to derive exceptional interest in my article 
of "Grouping of Timbers," as he acknowledges that he was the writer 
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of the reaolutions. In my letter I omitted to eoimeet hia iKune vith the 
reeolntiona, for I did not think that thej reflected mueh credit to him. 
He states that I did not print anything which was in principle unknown 
to the men who voted for the resolutiona, that is to Euy, all of the mem- 
bers, according to his statement, knew that the variation in absorption 
ranged from two pounds to siztT' pounds of oil per tie, whether thej 
wer^ separated according to species or not, and that the variation in 
absorption would be just the same whether each epeciaa of timber was 
treated separatelj or treated together. If the members dietiuctlj under- 
stood this principle, ae alleged bj Mr. Bnrkhalter, it Boems strange that 
they would have voted in favor of the resolutions. I do not think that 
really this principle was well understood, but on the contrarj it was gen- 
erally Hnpposed bj many that the variation was very small when each 
species of timber was treated separately. No resulte of experiments to 
determiM this question had been published before, and I believe that some 
of the members voted for the resolutions without sufficient information 
and did not consider the matter of much importance. It was very nnusual 
for the Association to pass such resolutions. At no time in the history 
of the organization had similar resolutions been adopted. They were 
sprung npon the Association by surprise and without discussion were 
hurriedly voted upon and adopted, 

. . iir. Burkbalter remarks, "His tabulation is on the 'Lowry Process,' 
which is expected to withdraw the surplus creosote; one might assume 
from it that more was withdrawn from some ties than from others, etc." 
Yeo, and it would be purely an assumption on false premises. It has been 
clearly demonstrated time and again that the promoters of the Iiowry Pro- 
cess cannot do what they claim. The claim is that they can withdraw from 
the wood any desired amount of oil by means of a ' 'quick high vacuum," 
applied at the end of the treating operation. The proposition is most 
absurd, yet many people believe it. The oil .is not drawn out by means of 
a vacuum, but it is forced out by the eipansion of the air, which ie com- 
pressed in the cells of the wood simultaneously with the injection of the 
fluid. The quantity of fluid that is expelled or oozes out after the pressure 
is released depends upon the amount (in volume, not in intensity) of air 
in the cells immediately before impregnation. The dryer and more porous 
the wood the greater will be the absorption and consequently the greater 
will be the rebound of the fluid after the pressure is released. And on the 
contrary the greener and denser the wood the smaller will be the absorp- 
tion and rebound of the fluid. It is a well established fact that the amount 
of fluid expelled by the expansion of the air, which is compressed simul- 
taneously with the fluid, is directly proportional to the amount of fluid 
injected in the wood, and neither an initial pressure, as in the Eueping 
process, or a flnal vacuum, as in the Lowry process, can materially change 
the natural phenomenon which always takes place when timber is treated 
under pressure. The application of a final vacuum to dry ties after 
treatment while still dripping in the impregnating retort was practised 
in this country long before Mr, Lowry was in the treating business. It 
a practice to apply a final vacuum at nearly all of the plants 
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in this cODntry. No insttei how quickly the vaeunm ie applied or number 
of inches ohtained, the vacuum can only MsiBt the escape of the com- 
presaed air, which brings out with it some of the fluid in the wood, thus 
shortening the time of dripping snd hastening the drying of the ties. 
We are not sure but what Mr. BurkhaJter applies a final vacDum ifor 
hastening the drying of the ties and ne do not think that he pays the 
Lowry people a royalty for the privilege. Therefore, he must be aware 
that the amount of oil or fluid which rebounds after release of the 
pressure is unaffected by the application oi( a vacuum and. consequently 
it is not possible to withdraw any desired amount of oil by means of a 
flaal vacQum. Just so much will come out by natural process and no more. 
Mr. Burkhalter simply repeats what he has heard others say and with- 
out positive knowledge of his own. I would suggest that he conduct a 
series of experiments, similar to those which I have presented recently, 
and prove or disprove my contention, that the variation of absorption is 
just as much when the ties are segregated into groups by species, as when 
the several species are treated together; then if I am right what is the 
aense or necessity of separating them to secure greater uniformity of 
absorption in treatment) In many instancea it is found necessary to sepa- 
rate ties into classes or groups. For example, white oak ties are usually 
separated from treatment ties, cull ties from good ties; eight foot ties 
from eight and one-half foot ties; sawed ties from hewed ties, and hard- 
wood ties from softwood ties. Such separation is for commercial economy 
and not for treating efficiency. Designers of treating plants should bear 
' this difference in mind and arrange the y^rd tracks and equip the plant 
with such appliances aod facilities as will enable the separating of ties 
into as may groups as may be desired in the most economical manner, 
upon arrival at the treating plant. 

Mr. Burkhalter refers to treating of bull pine and red flr ties. These 
apecies of timber do not grow in Pennsylvania, nor does he treat any 
such timber at Bradford. Would it not be better for him to tell ua 
something about his method and experience in treating red oak, beech, 
maple and possibly other kinds of wood, with creosote oill We would 
suggest that he tell us about how many ties are treated annually for the 
B. R, & P. Ky., who own the treating plant; average amount of oil absorbed 
per tie; range or variation in absorption; average cost of ties delivered 
at treating plant; cost of treating ties; average length of time each- 
spAcies is carried in stock for air seasoning and average or mean life he 
espoets to obtain. Such information would be of value for determining 
the relative economy of treating ties by various methods and with differ- 
ent antiseptics and incidentally might reveal to him the possibility of 
improving his methods, that, would result beneficially to the railroad by 
whom he is employed. His letter contains nothing to enlighten the user 
«f treated material. No idea is suggested. It is purely negative and 
obstructive. A person is entitled to some credit for suggesting an idea 
«ven if it should in the end prove erroneous, for he would have made 
an effort to contribute something for the advancement of the art of 
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timber treating. But the man who simply devotes his time to opposing 
and obstructing ideas proposed by others, tliereby clogs the wheels of 
progress'. 

Mr. Burkhslter will permit me to expresB thanks for the honor of his 
correspondence. It has afforded an opportunity to give publicity to some 
facts regarding certain methods employed for treating ties and timbera. 
Perhaps he and bis friends rejoiced when tlie Association adopted the 
resolutions and supposed that they would bury the question in a pro- 
found and uninterrupted silence. But alas, they were mistaken, 

W. F. GOLTRA. 



TREATING PROCESSES. 

Receiving frequent inquiries in regard to the value of wood preserva- 
tion and processes of treatment, I have deemed it advisable to give 
publicity to some facts in regard to this subject. It will be my aim to 
discuss freely the principles underlying timber treating and proceasea 
employed for that purpose, in a fair spirit and without fear or favor. 
The literature dealing with this subject is bewildering and it is not my 
present intention to add to this already voluminous literature, but it 
is my desire to present some facta that have come to my notice and wbicb 
are not generally known, or easily accessible. 

Treating of timber has been practised since the middle of the 
Seventeenth Century and many processes have been tried, but moBt of 
them , have not survived, either through cost of material, difficulty in 
their application, or other objectionable features. Maixime Paulet, a 
French writer (Paris, 1874), mentions 174 in all and those which have 
survived tan lie counted on the fingers of one hand. Of these processes- 
many more would no doubt prove effective provided they could be care- 
fully and economically applied. All of these processes are of foreign 
origin. American inventive spirit has added about twenty more, two of 
which will be made the theme of this article; these are known as the 
I.owry Creosoting Process and the Rueping Process, both patented and 
sometimes referred to as "empty-cell" processes. 

LOWET CBBOSOTINa PEOCESS. 

Mr. C. B. Lowry, of Lexington, Ky., was a part owner of an old 
treating plant at Siidell, La., which was acquired from the N. 0. & N. B. 
R. R., sometime in the Fall of li>02. Previous to this he was engaged in 
the lumber business for several years. In February, 1S04, Mr. Lowry- 
entered into an agreement with the Cleveland, Cincinnati, Chicago & 
St. Louis Ry. Co., to treat with creosote oil 400,000 ties per annum, for 
five years. Mr. Lowry was killed in a railroad accident near New Orleans- 
in November, 1S08, and at the time was General Manager of the American 
Creosotiuj; Company. 

The contract with the C. C. C. & St. L. Ky. Co. required that a plant 
be built on their lines, at any point that the railroad company might 
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designate. It was decided to locate it at Shirley, Ind. The plant was 
completed and pot into operation about May 1st, 19(15, treating during 
that year approximately 185,000 ties. The following specifications regard- 
ing method of treatment embodied in this contract read as follows: 

Section 12. "Ties to be placed in air-tight cylinders and door 
closed and a vacuum of approximately twenty (20) inches of mercury 
created, with the interior of the cylinder kept as hot as possible, by 
heater coils. Sufficient oil to be then admitted to entirely cover the ties, 
but not to £11 the cylinder. The temperature of the oil to be then raised 
to about 200 degrees F. and the vacuum pnmp kept in operation, so as 
to remove the vaporized moisture as fast as formed, and continued until 
a vacuum of twenty (20) inches or more can be maintained with the 
temperature at approximately 200 degrees F. When it is established that 
all the water is removed from the ties, as above, the cylinder to be 
completely filled with oil and the pressure pump started and operated 
until, by the established system of measurements, the ties have absorbed 
two-and-one-half gallons of oil per tie. The treatment process to be 
then stopped, the oil to be removed from the cylinder and the ties to be 
immediately withdrawn." 

In November, 1905, Mr. Lowry made a supplemental contract by 
which the term was extended another five years or until January 1st, 
1914, the quantity increased to .5-50,000 ties annually and the contract 
was assigned to the Columbia Creosoting Company, which was afterwards 
succeeded by the American Creosoting Company. The specifications were 
amended to read as follows; 

Section 3. "That said first party (Col. Greo. Co.) shall hereafter 
at the request of said second party (C. C. C. & St. L. By.) treat cross 
ties to conform to the above mentioned specifications as to width and 
thickness, but as long as eight and one-half (8^) feet without any 
additional charge for such additional length, and that in so treating 
said ties eight and one-half (8V^) feet in length it will inject at least 
four gallons of creosote oil provided for by said agreement per tie, and 
that of said four gallons of creosote oil per tie so much shall be with- 
drawn by vacuum as to leave an average of not less than two and one- 
half (2V:,) gallons of oil in each and every tie." 

When a copy of the supplemental contract was received by the 
Treating Inspector at Shirley, Ind., he wrote the Superintendent of 
Maintenance of Way for information. The letter reads as follows: 

Shirley, lad., March 22, 1906. 
A, L. Kuehn, Supt- Maintenance, 
Cincinnati, 0. 
"Referring to copies of contract with Col. Creo. Co., received today. 
For my information will you kindly advise if Section No. 3, of the 
subsequent agreement, dated Nov, 6th, 1905, revokes Sec. No. 12 of the 
original contract with Mr. Lowry, dated Feb. 23rd, 190i. The method 
now in fogue is to place the ties in the retort, fill the retort with oil at 
100 degrees F. and immediately put on the pressure until about four 
fiallona are injected into the tie. The oil then drawn off the ties and 
the retort subjected to a vocuum of about 25 inches, until the amount of 
oil remainiug in the tie is about two and one-half gallons, which com- 
pletes the operation." Yours truly, 

ROBT. H. MOORE. 
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Cincinnati, Ohio, UaTcti 34, 1906. 
Mr. E. H. Moore, 

Anawering yonr letter of tbe 22nd. Clause 3 of the aupplementBiy 
contract with the Columbia Creoaoting Co., dated November 6th, 1B05, 
states that the leviaed manner of treatment ahall be at the requeat of the 
second party. It ia oar requeat that ties be treated la the manner as 
■tated la Clause 3, so that Clause 8 amends Clause 12 of tbe previoos 
contract. Youra tmiy, 

(Signed) A. L. KtTEHN. 

It will be observed tbat the treating operation from tbe beginning 
was not in accordanee with the specifications given in the original con- 
tract and from our own knowledge can state that the ties have been 
treated in the manner above described hj the inspector ever since and 
no change was made in the method of treatment when the supplemental 
contract was made with the railroad company. 

In September, 1S06, Mr. Lowrj obtained a patent for a procesB, 
which he claimed he had invented. The operation of the "L'owrj Pro- 
«eSB," ,aa it is generally understood and covered by Letters Patent 
No. 831,430, is as follows; 

"The ties are run into a retort or cylinder, preferably on cars, and 
thereupon the doors of the retort are closed, ao as to make the latter 
perfectly air-tight. The retort is then FILLED with oil of the kind with 
wbicb the ties are to be treated, and pressure is applied by forcing more 
oil into the retort by aid of pumps.. This is continued until the ties 
are THOROUGHLY and COMPLETELY SATURATED, tbe oil entering 
the pores and cells and THOROUGHLY IMPREGNATING the wood. 
This requires about four and one-half gallons of oil for each tie, if tbe 
latter be of oak or other hardwood, and about seven gallons if of pine." 

"After tbe Btat«d quantity of oil has been forced into the retort 
the pumps are stopped and alt free oil is quickly withdrawn through 
suitable valvee. The latter are then closed and a quick high vacuum 
is produced, representing from about twenty-five to twenty- seven inches 
of mercury. This vacuum is maintained for from one and one-half to 
two boors, by which time, moat of the oil in the oelis and pores of the 
timber is withdrawn. The quantity of the oil then remaininff in eacb 
tie after this step is completed is about two and one-balf gallons ALL 
OF WHICH IS THOEOUGHLY ABSORBED AND TAKEN UP BY THE 
FIBEES. This saving is made possible by the quick production of the 
vacunm, thereby enabling the oil to be withdrawn from tbe cells or pores 
of the wood before the air can escape through the oil forced thereinto." 

"The herein described process of preserving wood, consisting of 
SATURATING THE WOOD with creosote oil under pressure while 
ENTIRELY SUBMERGED, then removing all free oil, and then imine- 
diately subjecting the wood to tbe action of a vacuum to withdraw 
MOST of the oil from the pores and cells thereof." 

Lowry claimed that by injecting a large quantity of oil and then 
withdrawing a large portion of it by means of a final vacuum he could 
obtain a deeper penetrati(m, with less quantity of oil, than would other- 
wise be obtained by any other process. In treating tiea or timber there 
is a natural phenomenon which takes place, that is, upon releasing the oil 
pressure, tbe compressed air in the wood cells expels more or leas of 
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the fluid, depending npon the quantify of ail in ^he ceUs, wbieh iu turn 
depends 'Dp<m the dryneHB, charactei aad conditioa of the wood. The 
expelling of the fluid is due to the expanBiou of the aii in returning to ' 
its normal state. It has long been known that a greater qoantity of 
fluid la Injected into the wood than actually remains In it, and the difTer- 
ence between the amount injected into the wood and that which is 
expelled by expansion of the air, is what Mr. Lowry supposed he was 
withdrawitfg from the wood by means of a final Tacuum. A final vacuum 
was applied in treatment of material many years before Mi. Lowry 
, obtained his patent and it is a common practice evarywhore to apply a 
final vacuum, to assist in drying the ties. He succeeded in making a good 
many people believe that he had discovered a new process and that he 
had made a wonderful addition to the art of wood preservation. 

Oontraets with various railroads were made in quick BueeesBion. The 
following ia a list of roads who made contracts for a term of years 
for treatment of a minimum number of cross ties by the Lowry process, 
together with date plant was completed and put in operation, location 
mber of ties that shall be treated annually: 

Year Min. 

Built. Treated. 



Road.' Location. 



C. C. C. A St. L. Ry Shirley, Ind. 1905 560,000 

Chicago, Indianapolis &LouiavillsRy..BloomiuRton, Ind. 1907 260,000 

Rock IsIand-FriBco Lines Kansu City, Mo. 1907 750,000 

Springfield, Mo. 1907 750,000 

" " Hugo, Oklft. 1907 750,000 

Marion,El. 1907 760,000 

Northern Pacific R. R Braiuard, Minn. 1907 750,000 

" Paradise, Mont. 1907 750,000 

L.S.4M.S.Ry.andMich.CentralR.R.. Toledo, Ohio, 1909 1,200,000 

Delaware, Lackawanna & Western Ry . Patterson, N. J. 1909 500,000 

Lehigh Valley Ry Bound Brook, N. J. 1909 400,000 

Eanaaa City Southern Ry ) 

International & Great Northern Ry. [ Shreveport, La. 1910 750,000 

Texas Pacific Ry J 

N. Y. C. A H. R. R. R Rome, N. Y. 1911 760,000 

Total 8,900,000 

In addition to the above minimum quantities which the railroads 
are obliged to have treated annually, whether they are needed or not, 
large quantities of ties are being treated for other roads at some of 
these plants. The United States Forest Service reports that in 1910 the 
total number of treated cross ties for steam and electric railroads was 
30,544,000, so that at the present time about one-third of the ties used 
in this country are treated by the Lowry creosoting process. In all of 
the above contracts, so far as we know, the treating company furnishes 
the oil and receives from thirty to forty cents per tie on the basis of 
leaving an average of two and one-half gallons of oil in each tie. Tho 
railroad companies furnish free transportation of oil and fuel over 
their own lines and assume cost of unloading and stacking of ties in the 
yard. The price of creosote oil is about seven cents per gallon, depend- 
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ing upon the point of deli^very. The cost of labor, fael Bupplies, repaire, 
depreciation and soperintendeDce for ties treated by this .method is 
about 7^c per tie. The standard and narrow gauge tracks and plat- 
forms have been built by tbe railroad companies. The cost is some 
instaneea is upwards of {100,000.00. In the annual reports of tbe New 
York Centra] & Hudson River Railroad Company for years 1910 and 1911, 
I abserve that the railroad company expended $1S3,03T.33 for new creosot- 
ing plant at Rome, N. Y., presumably all for tracks and platforms. This 
represents about one-half of the entire cost of the treating plant, exclu- 
sive of land. 

SJJEPISa PROCESS. 

The first noteworthy mention we can find of the Rueping process in 
in a report submitted by Mr. J. W. Kendriek, formerly Vice-President 
of the Atchison, Topeka & Santa Fe Railroad, to the International Rail- 
way Congress, January, 1905. Tbe report reads aa follows: 

' ' Recently, a new plan for oteosoting ties, called the Rueping pro- 
cess, has been broaght into notice and tests bave been made on a small 
scale at Perth Araboy, N. J., in order to show what could be done. The 
process requires seasoned wood to begin with, tbe material being placed 
in a closed cylinder and air forced in under pressure, about 75 lbs. to tbe 
square inch. Creosote is then forced in under a higher pressure, which 
is increased to 200 pounds per square inch, and continued until the timber 
has absorbed all it will take. The pressure is then removed and the 
creosote remaining in the cylinder forced back, when the Compressed air 
in the wood expands and forces out the surplus creosote remaining in the 
cells of the wood; tlie theory being that the wood cells and fibre are 
heavily and sufticientlycoated with creosote to preserve the wood, and 
that the remainder of tbe creosote, which would otherwise be left in the 
cells, is not necessary for preservation. Aa the usual pressure used in 
wood preserving plants in this country does not exceed, say, 110 lb., in 
ordinary work, it would be necessary to replace a number of cylinders 
now in use, if so high a pressure were necessary, but an experiment 
made recently shows that a very good penetration can be obtained in 
loblolly and sbortleaf Texas pine, using a pressure of only 105 lbs., leav- 
ing in tbe wood about five pounds to tbe cubic foot. Whether this small 
amount with oo other preservative aa an auxiliary ia sufficient to accom- 
plish the desired purpose remains yet to be proved, as are also some 
other points of equal importance. If it proves to be satisfactory, it will 
be especially useful in those eeetions of the country where tbe ainc 
chloride ia apt to leach out, that is in all but arid and aimi-arid zones, 
A test on a commercial scale is being made at Somerville, Texas, and if 
the results after full investigation and trial are satisfactory it will be 
a valuable addition to the processes for wood preservation." 

The patent covering the Rueping process of impregnating was issued 
under Patent No. 709,799 to Max Rueping, Charlottenburg, Gflfmany, 
dated Sept. 23rd, 1902. 

CLAIM. A method of impregnating wood and other porous material 
in subjecting the material to be impregnated before its treatment witb 
the impiegnsting liquid to a strong air or gaa presaure, so that the calls, 
pores or cavities are first filled with highly compreaeed air or gas, which, 
after the material has been treated with impregnating liquid under atill 
greater pressure, presses by its expansion when the pressure is cut off 
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and if desired a vacuum created the eyceas of impregnating liquid wholly 
or partly out of the cella, porea or cavities of the material, substantially 
as described. 

This patent was re-issued to Max Rueping and assigned to Hulaberg 
& Co,, of FranUfort, Germany, October 22Dd, 1907, under Patent 
No. 13,707. 

CLAIM 1. The method of impregnating wood and other porous 
material, which consists in subjectrng the material to be treated to a 
Htrong gas pressure in a closed vessel, whereby the cells, pores or cavities 
<if sail! material are filled with highly compressed gas, then subjecting the 
material to the action of ao impregnating liquid at a still higher pressure 
and then reducing the pressure, whereupon the compressed gas presses 
the excess of impregnating liquid out of the cells, pores or cavities at 
the material, substantially as described. 

2. The method of impregnating wood and other porous material 
which consists in subjecting the material to be treated to a strong gas 
pressure in a closed vessel, whereby the cells, pores or cavities of said 
material are fille3 with highly eompreaaed gas, then subjecting the 
material to the action of an impregnating liquid at a still higher pressure 
and then creating a vacuum in the vessel whereby the compressed gas 
presses the excess of impregnating liquid out of the cells, pores or 
-cavities of the material, substantially as described. 

The Kueping people were not quite as successful as the Lowrj' people 
in introducing their process on railroads. However, they succeeded in 
having their method adopted on the following roads; 

Road. Location. Year Built. No, Treated. 

A. T. 4 S. F. Ry Somerville, Tex. 1906 1,200,000 

Illinois Central . Carbondale, 111. 1903\ onnnmn 

Illlnoia Central Grenada, Miss, 1904/ -i,"w,uuu 

C R. I. & P. Ry Argenta, Ark. 1908 1,000,000 

M. K. &, T, Ry Dennison, Texas. 1909 1,000,000 

El Paao & Southwestern Alamogorda. N, M. 1903 200,000 

Total 5,400,000 

The Rueping process was adopted by the Illinois Central Railroad 
at the Carbondale and Grenada plants, owned by the Ayer & Lord Tie 
Company, in 1907, and by the C. R. I. & P, at the Argenta plant, also 
owned by the Ayer & Lord Tie Company, in 1908. Previous to this all ties 
for these roads were treated bv the Burnett oi zinc chloride process 
The M K £ T adopted the process when the r plant at Denn son Tex 
waa rebu It in 1909 The Bl Paso & S thwestern f we are correctly 
uformed change! from zinc chlor de treatment to Ruep ng process m 
1906 or 190 about the same time the A T & S F made the change on 
their 1 nes The quantity treated annuallv g ven abo e are eat n ated 
as we have no means of getting definite nformat on regard ng number 
of ties treated for var ous ra Iroads nor ha e I been able to find out 

definitely what ra Iroads are jaj ng a rovalt for ufe of thi-" pro e>"s 
Unlike the Lowry people the R ep ng people do not own or operate anv 
plants but a mplv 1 cense the ra Iroada and treat ng eompan es to use 

-their patent and for wh eh I understand thev charge a royaltv of one 

-cent per t e 
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ZiOWBT TS. BtTBPIHO. 

Boon after Mr. Lavnj obtained a patent on hie proeesB, in Sept., 
1906, which eonaisted in eimplj' applying a final vacuum to withdraw <^1 
injected into the wood, Mr. Q. A. Lambecke, of New York, brought Roit 
for infringement of patent issued to Bneping in 1902. The caes was tried ' 
before a court and decided in favor of Lowrj, An appeal was taken and 
the following decinion appears in the OfiScial Gazette of the United 
States Patent Office, Jalj, 1911. 

COMMISBIONEE'8 DEOIBIONB. 
LOWRT TH BUEPING. 
Decided January 25th, 1910. 
Interference — Priority, 



WOOD IMPREGNATION. 

Mr. J. Nota MeOill, for Lowr^. 

MsBsre. Wilkinaon, Fiaher & Witberspoon for Bueping. 

Billings, First Assistant Commissioner. 

This ia an appeal b^ Rueping from the decision of the Examiners ilk 
Chief afSrming the decision of the Examiner of Interferences awarding 
priority of invention to Lowry upon the following issue: 

"The herein described process of preserving wood, eonsisting in 
satuTBting tbe wood with creosote oil under pressure while entirely sub- 
merged, then removing all free oil, and then immediately subjecting the 
wood to the action of. a vacuum to withdraw most of the oil from the- 
pores and cells thereof." 

As appears from this issile the invention is a process for tba preserva- 
tion of timber and is designed particularly for use on railway ties. It 
differs from a process for the same purpose patented by Bueping in 1902 
in opiitting art initial air pressure used by him. Both the patented 
Bneping process and the process in issue differ from tfae prior art in. 
withdrawing a large per cent, of the oil which has been previously forced 
into the wood. 

Lowry is a patentee, and the claim was adopted by Bueping from 
the patent after its issuance. Lowry derives no benefit in this proceed- 
ing, however, by virtue of his patent, since Rueping's application waa 
filed before Lowry's. 

Rueping in his preliminary statement alleges that he made the inven- 
tion in Germany, and applied for certain foreign patents in September,. 
1904, and that knowledge of the patent was introduced into this country 
in September, 1904, in connection with the preparation of the application 
involved in this interference. It was held by the tribunals below that 
these facts had sot been proved and that Rueping is entitled to no date 
earlier than the 10th of October, 1904, the date of filing bia domestic 
application. The holding is accepted on behalf of Bueping on this appeal,. 
as appears from the following in Rueping's biief, pages 1 and 2; 

"Bueping is a foreignfer, and, for the purpose of this discnssioi), 
his available date of invention and reduction to practice may be takett. 
to be October 10th, 1904, the day upon which his application waa flled. 
in thia country." 
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Whether Eueping be given a date in September or October of the 
year 1904, however, in no way affects the results, as will appear herein- 
after. Lonry alleges ia hie preliminary statement that he conceived the 
invention in September, 1S02, disclosect it to others and reduced it to 
practice in May, 1903, and that it was thereafter suceessfully practiced 
in December, 1903, October, 1904, and March, IdOb, and has been used 
continuoufily since the latter date. 

There is no testimony offered in corroboration of Lowry's statemenfa 
that he conceived the invention or reduced it to practice in September, 
1902, or May, 1903, and neither of the tribunals below have given him 
credit for any date earlier than December, 1903. Tbe Examiner of 
Interferences found the testimony showed that Lowry reduced tbe inven- 
tion to practice in December, 1903, at tbe Riverside Shops of the Big 
Pour Railroad, near Cincinnati, and was entitled to prevail on that 
ground. He also held that Lowry reduced the invention to practice at 
St. Louis in October and November, 1904, and that he was showing such 
diligence in perfecting tbe invention at and after the time Rueping 
entered the field as entitles him to an award of priority, thongh tbe 
Riverside reduction to practice be disregarded. The Examiner in Chief 
did not find that the operations at Riverside constituted a reduction to 
practice, but held that Lowry conceived and disclosed the invention prior 
to the time Rueping entered the field and reduced it to practice in 
October and November, 1904, at St. Louis, and again at Shirley, Indiana, 
in March, 1905, and that he showed proper diligence in perfecting the 
invention, whichever of these demonstrations is relied upon. 

It is the contention of Rueping on this appeal that Lowry bas not 
shown a reduction to practice prior to March, 1905, when the Shirley 
plant was first operated, and that there is no showing of diligence con- 
necting this with a conception prior to October 10th, 1904, such as would 
entitle Lowry to prevail. 

That Lowry constructed an experimental plant at Ri\eraide in 
December 1903 and there tried out his invention is ampiv proied by th« 
testimonv offered Lowrv testifies that he performed there all the steps 
called for in the claim in issue though it ii not shown m direct testimony 
how Buiceasfully the last step of the proies'i accompliahel its function 
Keegan corroborates Lowry as to the use of the pro esa at Riverside In 
^1 but tl e date which is otherwise satisfactorih fixed His testimony 
18 m uarrati e f rm and indicate'' an independent recollection of the 
events He describes e\erj step ot the process performed there and as 
to Its success he testifies from his personal obser^ ation that when the 
ties were cut up thej were foun 1 wet with oil all the way through 
Lowry testifies (Q3 ) that the process as a whole was identical with 
that practiced later at the Shirley plant and Keegan states that when 
the ties were i iled up after the procei^s some drij ped oil and some did 
not This would be the eipectet result if the third step — the application 
of the vacuum — was successful in withdrawing tie surplu<4 oil inasmuch 
as some of the ties were there treated bv this process and some by a 
process m whicb no oil was withdrawn Furthermore it is shown that a 
few months later Lowry wa« t Id of the Rueping patented process as 
practiced at Perth Amboy m which most of the oil was withdrawn bv 
vac lum he immediately asserted that he could do and had done at 
Riverside the same thing without the prehminary air pressure and took 
Clarh an official of the Big Four Kailr ad there for the purpose of 
provina: his statement He found that the apparatus at Riverside had 
been dismantled without his knowledge and therefore the demonstration 
was not made but the ciT umstances add great force to Lowry s a^er 
tions that his process ■wat successfully performed at Riverside and that 
the operation there under this process was identical with the operation 
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BnbBequeiitl7 at the Shirlej plant, when the eiceea oil was unqneBtion&blj 
withdrawn b7 vacnum. 

It haa been anggeHted that the snecees of the process cannot be hald 
to have been demonstrated at Riverside in the absence of records of direct 
testimonj showing how much oil waa withdrawn. The absence of records 
is satisfactorilf explained hj the fact that the purpose of the tests at 
Riverside was primarily to satisfy Kittridge, the chief engineer of .the 
Big Four Railroad, that the hardwood timber available along the right 
of way of tbat road could be creosoted in the usual way, and sections of 
ties themselves were submitted to Kittridge aa the best evidence of the 
resnlta. The success of the process should not be made to depend upon 
the extraction of any given amount of oil from the tie, for the claim in 
issue does not call for the withdrawal of any specified proportion. 

It ia further contended in behalf of Rueping that if Lowry had 
known of the invention in December, 1903, or had then h access fully per- 
formed the process, he would have disclosed it at the time to Kittridge, 
with whom he waa negotiating a contract for creosoting ties, and have 
urged its adoption. Hia ailenee, however, is satisfactorily explained by 
the fact that the ultimate value of the process was not then and is not 
now positively assured and that it would have been unwise for him to 
urge or discuss such an unproved process while attempting to close a 
contract of vital importance to himself and one which the testimony 
shows was the first of its kind in this country. 

Upon tho whole it aeoras to me aatisfactoiily established that all the 
operations constituting the process in issue were practiced at Riverside, 
and although the testimony as to the effect of the laat step — the with- 
drawal of tbe oil — is somewhat circumstantial, it is believed aufSeient to 
show that Lowry fully reduced the invention to practice at that time, 
which, being long prior to Rueping's filing date, entitles bim to an award 
of priority. 

It ia believed, however, that Lowry must prevail, even if the opera- 
tions at Riverside be disregarded. Passiag to a consideration of the 
latter alleged practice of the invention by Lowry, it ia found that there is 
abundant testimony, including that already discussed, to show that he 
had a conception of the invention prior to the time Rueping entered the 
field. Barnard, among others, who prepared Lowry'a plans for the 
Shirley plant, states that the invention waa disclosed to him by Lowry 
in March or in the early part of April, 1904. (X-Qs. 36 and 37; R. D. 
Q. 38). It is also well established that the process was actually per- 
formed under Lowry's direotion both at St. Louis in October and Novem- 
ber, 1904, and at Shirley, Ind., in March. 1905. and subsequently. The 
testimony showing these facts is fully discussed in the decisions below 
and need not be reviewed here in detail. 

An objection is urged in behalf of Fneping, however, against holding 
the St. Louis operations as a reduction to practice, which may be referred 
to. He aaserta that the reports of the runs there made, copies of which 
are in evidence, show that the tests were of a purely experimental charac- 
ter and so could not constitute a reiiuction to practice. This contention 
is baaed upon calculations set out at length in Rueping's brief tending 
to show that — 

Less than 4% of the bardwood ties treated at 
St. Louis were treated in accordance with the 
specifications of hia patent — 
and that of the pine ties^ 

Less than 19% come within 10% either way of 
the two and half gallons he specified. 

This argument loses force, however, in view of the fact, above 
pointed out, that the issue is not limited to the injection or withdrawal 



;vGoo»^lc 



TBEATINQ RAILBOAD TIBS. 51 

of any stated quantity of oil. If the quantities named in Lowry'B speci' 
fications as an illustration were material, Baeping would have no stand- 
ing in tMs inteiference, for his application ia absolutely silent as to the 
amount to be put in or taken out. Furthermore, this very summary of 
the results is an effectual admission that the prooess was, in fact, success- 
fully performed, since in a number of instances the record of the runs 
correspond substantially with the example cited in Lowry's speei fications. 
Considering the various kinds and conditions of timber treated at that 
time it would be expected that some ifonaiderable variations would be 
shown in the results, especially in view of the fact that it was not tho 
purpose there to produce a uniform article of commerce. 

Since both the St. Louis and Shirley reductions to practice were 
subsequent to Eueping's date of October 10, 1904, Lowry's diligence 
becomes material if he is to rely upon either. 

At the time Bueplng appeared on the field Lowry had succeeded in 
securing the necessary capital fOr the canstructlon of the Shirley plant, 
had arranged with the Allis- Chalmers Go. for the making of the neces- 
sary plans, which were begun in February or March, 1904, and finished 
towards the end of the summer, and had invested all of bis own available 
money to bind a five year contract for oil. He had further during the 
summer of 1904 made arrangements with von Schrenk to conduct a 
demonstration at the St, Louis Exposition in accordance with his inven- 
tion and had secured oil and apparatus for his use there. 

The first retort for the Shirley plant was installed about October, 
1904; but the plant was not sufficiently completed for operation until 
Karcb, 1905, when runs were made In accordance with the process in 
issue. The building of the plant was a large enterprise, requiring the 
expenditure of something over $100,000.00, and it appears that Lowry waa 
devoting his entire time to the project. He had during this period no 
other business. The time consumed in the completion cannot be con- 
sidered uoreasonable, considering the magnitude of the undertaking. It 
has been objected by Kueping that the construction of the Shirley plant 
could not be considered diligence, because Lowry was under contract to 
creosote ties there under another process. It has been shown, however, 
that Lowry had in mind from the first the practice of his process at this 
plant and had the retorts designed especially to facilitate the rapid 
withdrawal of the free oil to permit the immediate application of the 
vacuum — a feature peculiar to the process in issue. It also appears from 
the testimony that Kittridge had given his consent to the use of Lowry's 
process on Big Four ties, prior to the completion of. the plant. It can 
hardly be urged with reason that Lowry should have first constructed a 
smaller plant to test his invention, which might have been completed 
sooner, especially in view of the arrangements for the St. Louis tests, 
which occurred very shortly after Kueping entered the field. 

It must be held, therefore, that Lowry was exercising due diligence 
in reducing the invention to practice both at St. Louis and at Shirley, 
and the diligence covers a period beginning some time prior to the 
appearance of Eueping in the field. 

Lowry i^ accordingly entitled to an award of priority whether his 
reduction to practice be accepted as> that at Riverside in December, 1B03, 
at St. Louis in October and November, 1904, or at Shirley in March, 1905, 

The decisions of the Examiners -in -Chief is af^med. 

No doubt the above decision is very amusing to anyone who bu 
any knowledge of timber treating. Note how everything seemed to be 
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"satisfaetorilj explained." It is queer how the experimental plant at 
Riverside (a suburb of Ciacinnati, Obio) disappeared ao quickly. We 
learn tbat tbe mau Keegan referred to in the decree was a section fore- 
man and "Clark an official of the Big Four" was probably Mr. C. B. 
Clark, employed in the Operating Department as a Bridge Engineer. This 
man has not been in the service of the C. C. C. & St. L. Ry. in the past 
aix or seven years and bis whereabouts are unknown. 

The Rueping process as well as the Lowry process are easily sns- 
eeptible to proof or disproof by experiment, but their exponents depend 
upon plausible arguments in their favor and upon claims of what these 
processea will accomplish and rely upon inducing their prospective 
enstomer to have implicit faith in their statements. Faitb is a beautiful 
thing. The dictionary defines faith as "the assent of mind to the truth 
of what is declared by another." Mark Twain defines it in a. batter 
way: "as the ability to believe that which you know to be false." 
Credulity has been one of the weaknesses of mankind since the dawn 
of time, but let us be charitable even to the Missonrian, who asks, like 
a child, to be shown, and in his ignorance thinks it is wisdom. 

The Rueping process depends on an initial air pressure of fifty pounds 
or more, in order to compress the air in the cells before entrance of the 
fluid, and their exponents labor under the mistaken idea that it will 
expel a greater quantity of antiseptic upon releasing the pressure. The 
exponents of this process pretend that they get as deep a penetration 
with five ponnds of oil as could be obtained with ton pounds by any other 
process which omits the initial pressure. Experiments have dearly demon- 
strated tbat nothing of the sort is accomplished by an initial pressure 
and the bnrden of proof of the claim is upon the patentee, and the sooner 
these people get the idea out of their heads that the application of an 
initial air pressure will diminish the quantity of antiseptic necessary to 
thoroughly impregnate the timber, the sooner we will have an age of 
reason in wood treating business. 



EFFECT OF AIB IN WOOD UPON ITS TREATMENT. 

In an address made by Mr. F. H. Weiss, Assistant Director, Forest 
Product Laboratory, Madison, Wis,, delivered before the American Wood 
Preservers' Association in January, 1913, he clearly indicated the effect 
of air in wood upon its treatment. We reproduce his diagram, Fig. 2, and 
quote his remarks upon this question, which were as follows: 

"The three curves in Fig. 16, representing some preliminary work we 
have been conducting, illustrate this point. These results, gentlemen, 
are not final; they are yet purely preliminary, but we are going into 
this subject more thoroughly. Notice the curve where we use no pre- 
liminary vacuum. When the oil ran into the cylinder it dropped in 
temperature, but before we applied pressure we raised the temperature of 
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the oil to ISO deg. F. This took us a little over Ave minutea. Then yre 
applied 150 lbs. oil pressure to the square inch and held it there until we 
got an absorption of 12 lbs. per cubic foot. As aoon as we got the maxi- 
mum absorption of 12 lbs. per cubic foot we shut off the pump and opened 
the valve in the top of the retort. A rebound or "kiek-baok" immedi- 
ately occurred. The siicldeii drop in the curve will show you the amount 
which thus flew out of the retort; it will also show the rate at whicti it 
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catne out. As aoou as the oil stopped coming out of the top of retort 
we drained the cylinder. As soon as the cylinder was empty we let the 
wood remain in the cylinder and kept weighing the drip from time to 
time. The gradual fall in the curve will show you the drip. In other 
words, without the use of any preliminary vacuum we pumped the oil 
. direct into the wood and theu released the pressure. Deducting the "kick- 
back" and drip, although there was originally about 12 lbs. of oil per 
cubic foot forced into the wood, at the end of the treatment there 
remained slightly less than seven pounds. 

"In the second test we used a preliminary vacuum, which, of course, 
took some of the air out of the wood. We argued if we took the air 
out of the wood, the oil ought to go in quicker, and less of it ought to 
come out on the release of the oil pressure. Let us see what happened. 
In the first place, the cylinder, after loading with' wood, was under a 
vacuum of 26 inches. When the oil ran into it the temperature of the 



:,Goo»^lc 



54 TREATING BAILBOAD TIES. 

oil dropped farther than it did in the first test, because the cylinder 
W8H colder. It took about 15 minutea to heat the oil to 180 deg. P. We 
then applied pressure in eiactly the aame way we did before until we 
got an absorption of approximately the same amount. You will notice 
how very quickly the oil went into the wood. It took less than five 
minutes. After we got the desired absorptiou of about 12 lbs. per cubic 
fool, we opened the valve at the top of the eylioder as whh done in the 
first test, and a "kick-back" of oil occurred, but it was not nearly as 
great as in test number one. Keeping the temperature, of course, th« 
flame, the retort was drained and the drip collected. By using the pre- 
liminary vacuum, therefore, air was taken from the wood and apparently 
more oil remained in the wood after treatment. 

"Then we tried one other tost. We first filled the cylinder full of 
compressed air under fifty pounds pressure, and, without changing tha 
pressure, pumped in the creosote. The pressure on the oil was then raised 
to 160 lbs. and the pump kept going nntil an absorption ot 12 lbs. per 
cubic foot was obtained. Please compare the length of time it took to 
get the absorption in this case compared with the other two. It took one 
hundred minutes, five times as long as before, because we were pumping ' 
against an air pressure in the wood. After the maximnm absorption was 
reached the pressure as before was released. Notice the speed at which 
the oil came out. After no more came out of the top of the retort, we 
collected the drip. 

"Wliat I expected to get, but didn't get, was a larger r«botuul of 
preiiervative. I dou^t know why It was not. One theory iii, if you take 
creosote and pump it Into wood cells, supposing tli&t the air In eacli 
Individual cell is confined, and the creosote Is being pumped against it, 
you get a mlzVure of creosote and air under pressure, imd under this con- 
dition the creosote 'will absorb air analogous to the way In whlcb carbon 
dioxide is absorbed by water in the manufacture of seltzer waters. 
As I have mentioned, these curves arc only indicative but they indicated 
the effect air in wood has upon the rate with which the preservative can 
be forced into the wood, the amount that can be forced in and the 
amount that stays in. Further tests now being made will increase their 

The results of these preliminary experiments, which of course should 
not be regarded as final, indicate that no greater quantity of oil is 
expelled by the application of an initial pressure than without it. 
Furthermore the indications are that the application of an initial pressure 
only serves to prolong the duration of the treatment. Therefore the 
method or process of applying an initial air pressure is worse than 
useless, 

Mr. Weiss has, in my opinion, given the correct theory regarding the 
mixture of air and creosote under pressure.' 

We learn that for over two years previous to the date of the issue 
of the Eueping process patent, Col. T, H. Sampson, President of the 
New Orleans Wood Preserving Company of New Orleans, La,, used air 
under compression in cylinders in treating timber. Col. Sampson states 
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that he has records to BubBtantiate Uh claims and when the opportunity 
required he had used the pTOcess without paying any royalty. 

As to the quantity of oil that can be recovered by a "final vacuum," 
Mr. WeiaB did not state. The Lowry people claim that they can withdraw 
from the wood any qnatitlty of oil they desire by meaos of a "quick high 
vaeuui^," and that their method is a secret (?) process. The Bueping 
people claim that practically all of the oil eipelled is due to the applica- 
tion of an initial pressure of varying intensity, while the Lowry people 
claim it is all "sucked out" by means of a iual'vacuum and that the 
application of an initial pressure is unnecessary. In the patent case 
decision, Lowry asserted that "he could do and had done at Riverside the 
same thing (withdrawal of oil from wood) without the preliminary air 
pressure." In view of Mr. Weiaa' eiperimonts it is obvious that both are 
wrong and what fluid comes out of the timber after being injected into 
it is due to the eipansion of the air that was compressed in the cells of 
the wood simultaneously with tt^e injection of the fluid. 

The claims made by parties in advocating the merits of these pro- 
cesses have been so broad that it is now generally believed tbat any 
desired amount of oil or fluid could be withdrawn from the wood by an 
initial pressure of varying inteDsity, or a final quick high vacuum. The 
quantity of fluid that is expelled or oozes out after the pressure la 
released depends entirely upon the amount of air in the cells, just before 
- impregnation. If the wood is dry and porous it will absorb a large 
quantity of fluid and on the contrary if the wood is green and dense it 
will absorb only a small quantity of fluid and broadly speaking the 
amount of fluid expelled by the eipansion of air, which Is compressed 
simultaneously with the fluid, is directly proportional to the amount of 
fluid injected in the wood and neither an initial pressure or final vacuum 
can materially change the natural results. The application of a final 
vacuum to dry ties after treatment, while dripping in the impregnating 
retort, was practised in this country long before Mr. Lowry ever entered 
into the treating businesB. That is all that a vacuum can accomplish, 
for when it is applied to all surfaceB of a tie, or piece of timber, which 
is filled with a solution, and containing no air, not a pound of fluid can be 
withdrawn, recardleau of the number of inches of vacuum that can be 
obtained and the length of time it is held. But if there is some com- 
pressed air still left in the wood, the vacuum assists its escape, which 
brings out with it some of the fluid in the wood, thus shortening the time 
of dripping and haateulng the drying of the wood. 

rUI^L-CELL Ain> EMPTT-CELL FBOCESSES. 

The Bueping and Lowry processes have been exploited as "empty- 
cell" processes, as distinguished from "full-cell" processes. From the 
foregoing remarks it must be manifest that no such distinction can exist. 
The original Bettell process, invented in 1838, is as much an "empty- 
cell" process as either the Lowry or Kueping processes and conversely 
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tlie Lowry and Kneping processes are as much "full-cell" processes aa 
tlie Bethetl procoae. There cannot poasiblj be any distinction between 
these several processes, because the expulsion of the liquid by the expan- 
sion of air in the wood when the fluid pressure is released occurs the 
same in all of them. The advocates of these two processes have invented 
a lot of awe-inspiring words and phrases, such as "full-cell," "empty- 
cell, " " coate d- walls, " ' ' painted- walls, " " coated-eells, '•' ' ' compreesed 
aiT bubbles," "air-plugs," "quick high vacuum," "heavy and long 
pressure," and other imaginary words, intended to mystify, hoodwink 
and bamboozle the uninitiated. 

W. F. GOLTBA. 



ON THE RELATIVE ECONOMY OF TREATING RAIL- 
ROAD TIES WITH VARIOUS ANTISEPTICS 
AND DIFFERENT METHODS. 

Three of the well-known processes for preserving timbers in this 
country are the following, namely; 

1. Betbell process, creosote oil being the antiseptic. 

2. Burnett process, chloride of zinc being the antiseptic. 

3. Rutgers process, a. mixture of creosote oil and chloride of zinc 
being the antiseptic. 

The Bueping and the Lowry processes are modifications of the 
Bethell process, Wellbouse process is a modification of Burnett process 
by the addition of glue and tannin. The Card process is a modification 
of the Rutgers process. 

BETHELL PXO0ES8 OB CBEOSOTIHO. 

This process consists of impregnating the timber with hot creosote 
oil in a closed cylinder under pressure. It was invented in 1838 by John 
Bethell, who found that by forcing at least seven pounds of creosote oil 
into each cubic foot of timber the process was satisfactory for railroad 
ties and other railway work, butfor marine work it was better to have 
not less than ten pounds per cubic foot. Since those early days experi- 
menters have, used from 10 to 20 lbs. of creosote oil per cubic foot. The 
Western Railway of Prance injects 48 lbs. per tie as a minimum, equiva- 
lent to 16 lbs. per cubic foot, as per the following note; 

"On the Western Railway (Prance) the creosotiog of the railway 
ties has been carried on for over 40 years. The first contract for 
creosoted ties was dated Sept. 10th, 1865. From that day until 1878 the 
beech ties were injected with 18 to 23 kilos (36.9 to 48.4 lbs.), and the 
lesults obtained were pecfect. In 1889 the Western Railway Company 
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«zhibited some creosoted beech ties taken from the track after 25 years' 
service. At the preseDt time ties of the same kind, dating back to ISTO 
and 1871, aie in out tracks and are in perfect coodition (25 to 26 jears). 

"In ISTS it was thought best, from motives of economy, to dimiaiBh 
the quantity of creosote injected, and until 18S5 treatment was carried 
«n with the injection of 12 to 15 kilos per tie (26.4 to 33 lbs.)- Tlie 
results of this decision were bad. At tbe end of three years' decay began 
in ties insufficiently injected, and after five years' service a considerable 
number bad to be renewed. In consequence, injection was increased to 
IT to 18 kiloa (3T.4 to 39.6 lbs.) the surplus creosote being paid for extra. 

"To insure more perfect treatment, we concluded in 1897 to further 
iQcrease tbe injection, and in 1902 formal Instructions were issued to 
inject 22 kilos (48.4 lbs.) as a minimum. - 

"We may now say that all the ties insufficiently injected from 1S78 
to 1885 have been replaced, because of premature decay, after ten to 
twelve years. Since 1885, on the other hand, results have been good, and 
we are certain that the ties delivered since 1897 will resist the action of 
■decay. 

"To sum up, when the injection of beech ties is performed by this 
■* vacuum and pressure' process, experience has taught us that, to obtain 
good treatment, we must inject an average of 22 kilos (48.4 lbs.) of 
creosote per tie. This average corresponds to the dose of liquid required 
to impregnate the wood to a depth sufficient to preserve the whole of the 
tie against decay. It is possible, however, that this last result may be 
attained by other processes which permit the retention in the wood of a 
smaller quantity of creosote, after pushing the injection to refusal, or say, 
35 to SO kilos (77 to 88 lbs.) per tie." 

Signed, the Chief Engineer Maintenance of Way, Paris, July 27, 1906. 

Creosote oil is distilled from coal tar. It is a heavy oil which will 
sink in water and which contains carbolic acid and other constituents 
considered effectual for the preservation of wood. Creosote oil fluctuates 
in price, like other commodities. At the present time the price in 
Europe is about four cents per gallon, while in this country it is about 
seven cents per gallon, depending upon point of delivery. Creosoting 
is far from being a cheap process, when ties or timbers are thoroughly 
and completely impregnated. 

The several steps of the Bethell process are as follows: 

(1) Steaming, one to flve hours, to break cell walls and liberate the 
.saps and juices and allow ingress of preservative. 

(2) Vacuum, to withdraw vapors and induce impregnation, 

(3) Introduction of creosote oil, without releasing vacuum. 

(4) Pressure, not exceeding 100 lbs. from one to two hours, to 
refusal. 

(5) Ties allowed to dry one-half hour, a vacuum sometimes applied 
to hasten the drying and prevent subsequent dripping. 

The Rueping process, aa well as the Lowry process, omits the steam- 
ing, presumably t*o reduce the cost of the work. This, in our opinion, is a 
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great mistake. Steaming is one of the most vital factors in the treat- 
ment of tiea. In the Rueping procesa an initial prosBure of 50 IbB. per 
square inch is applied instead of a vacuum, ao as to compress the air 
in the celts, aod which, according to the claim of the patentees, when 
released, expands and forces oat any desired amoiint of oil. Thua, inatead 
of Indacing impregnation by means of a. vacuum, as in the Bethell pro- 
cess, it is attempted to force the liquid in by meaoB of great pressure, 
running Bometimes aa high as 225 Iba. In the Lowry procesa the vacuum 
ia also omitted, as well aa the steaming, before the introduction of the 
oil in the retort, and a vacuum ia put on at the end of the operation. 
Experiments have clearly demonstrated that the fluid expelled by eipan- 
sion of air is not due to an initial air pressure or a final vacuum. 



BXJBNETT FBOOESS— CHLORIDE OF ZINC. 

This process sometimeB called " Buroettizing, " after the name of the 
inventor. Sir William Burnett, was invented in 1838. The invention con- 
Biats of destroying the tendency of certain vegetable and animal sub- 
stances to decay, by submitting them to the action of chloride of zinc. 
The degree of dilution recommended by Burnett ia one part by volume to 
fifty parts of water; in other words, a two per cent solution. The ties 
and timbera are ateamed, aa in the Bethell procesa, and the method of 
impregnation, under a preasure of 105 to 120 pounds, ia also the same as 
the creoaoting proceaa. Bscessive preasure is unnecessary and possibly 
injurious to the wood fibre. On this point we give a translation of an 
extract from a "Note on the Preparation of Cross Ties," published in 
1898 by the French Eastern Railway: 

"The ties, being thoroughly seasoned, are introduced into the 
mpregnating cylinder, while still hot from the ovens, and the cylinder 
hermetically closed. We create a vacuum and then introduce the oil 
to the cylinder. The creosote, oil is previously heated to 80 degrees C. 
(176 deg. F.) and under atmospheric influences it flows into the cylinder. 
When the cylinder ia full the oil pressure pump is put into action and 
oil pumped into the cylinder, and we maintain a pressure of five atmos- 
pheres (75 lbs. per sq. in.) for about one hour. Originally we carried 
a pressure of seven atmospheres (105 lbs. per sq. in.), but we discovered 
that the pressure played a secondary role, having taken precaution to 
obtain complete deasicatiou (seasoning) of ties and warming them in 
ovena to the temperature of the oil, before placing them in the cylinder, 
to inaure perfect fluidity of the oil. Therefore, since 1877, the pressure 
was reduced to five atmospheres, but maintained a little longer." 

The cost of chloride of zinc is about SViZ per pound. Thus, for lOO 
pounds of two per cent solution, which would be equal to nearly twelve 
gallons, there would be two pounds of chloride of zinc, costing seven 
cents, which would bo equivalent to aoven-twelftha of one cent per gallon. 
If an average of Eve gallons of aolution were injected per tie, it would 
cost very nearly three cents per tie. If three per cent solution were 
injected it would cost four and four-tenths cents per tie. The strength 
of the solution varies with the character of timber, and runs from about 
two per cent to four per cent. 
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In Gennany, Burnettiiing meets with favor. The Stuttgart Technical 
Conventioa of 18ST espreaaed itself aa follows: 

"As the experience of those railroads that have from twenty-five to 
twentf-eix ^ears impregnated their Bleepers (ties) with chloride of zinc, 
under pressure, after steaming and abstracting the saps, has been very 
satisfactory, and as this system costs one-third or less compared with 
impregnation with creosote oil. or corrosive sublimate, many railroads 
have adopted the chloride of. zine proeeas." 

The Atchison, Topeka & Santa Fe Ry. was among the first roads in 
this country to treat ties on an extensive acale with chloride of zinc. 
That road commenced treating ties in 1885 at Las Yegss, N. M., by what 
is known as the Wellbouse process, which, as above stated, is a modifica- 
tion of the Burnett process to the extent of adding glue and tannin to 
the chloride of zinc solution. This treatment gave splendid results. It 
ia said that some of the ties treated during the first three years are still 
in the track and the average life of tioa when all removed will be about 
13^ years. See diagram, Fig. 3. The gtue and tannin are added to form 
a protective covering for soluble chloride aalta. ■ 



BUTGEBS PBO0E8S— OBEOSOTE OIL AlTD 
CHLOBIDE or ZINC ADMIXTUBE. 

This process consists of five operations, the same aa in the Bethell 
and Burnett processes. It was invented and introduced in 1874 by 
Julius Rutgers, who operates most of the treating plants in Germany. 
The strength of the zinc solution is the same as in the Burnett, namely, 
from 2 to 4 per cent, to which is added creosote oil. While the chloride 
of zinc is being heated, four and four-tentba pounda of creosote oil, of a 
certain specific gravity, is added to the solution for each 8^ loot tie, 
or three cubic feet of timber. The mixing of creosote oil with chloride of 
zinc is accomplished by means of a mechanical device and a jet of steam 
and air. This process is used extensively in preserving railway ties for 
the Prussian Railway, and to some extent in France, It is said that at 
the expiration of the first ten years, after the process web introdneed, 
the Prussian Railway began to see that the reaulta obtained from the ties 
treated by the combination of chloride of zinc and creosote oil were 
giving much better satisfaction than ties treated with chloride of zinc 
alone, and the new process rapidly grew in favor, so much so that at the 
present time nearly all of the pine and beech ties used throughout Ger- 
many are zinc creoaoted. The average life of tiea treated by the 
Rutgers process, on the Prnaaian Railway, is said to be about fourteen 
years. The French State Railway, at the International Railway Con- 
gress, in 1900, reported an average life of sixteen years for zinc creosoted 
beech ties. The records of that road show that ties treated by the 
Rutgers process lasted oonaiderably longer than thoae treated by chloride 
of zinc alone. Perhaps one of the reaaons is on account of the greater 
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flnidity of chloride of zinc, penetrating deeper into the wood than is 
posaibie with creosote oil, whereby the timber gets a deeper and more 
thorough impregnation. Probably another reason for longer life ia that 
the creosote oil on the exterior of the tie prevents the leaching ont of 
the soluble salts. At any rate the French State Railway found it profit- 
able to use a combination of the two ingredients. 

The Butgera procesa waa introduced into this country in 1904 by 
the Chicago Tie Preaerving Company, at Paris, Ills., located on the 
Cleveland, Cincinnati, Chicago & St. Louis Ry. The use of thia proceas 
(when the solution is not agitated while under pressure) it is aaid, 
necessitates the importing of a apecial oil made bj Rutgera, in order to 
obtain a mixture which will not aeparate during the time the pressure ia 
applied to the tiea, and that it haa been found expensive and at times 
diflBeult to obtain. This objection can be overcome by the use of a 
centrifugal pump, the suction being taken from the top of the treating 
cylinder and the diacharge entering the bottom, being distributed 
uniformly the entire length of the cylinder by means of a perforated 
, pipe. The pressure on both the auction and diacharge side of the pump ia 
the same as the proaaure on the treating cylinder. Therefore, very little 
power is required to handle large quantities of the mixture. A perfect 
agitation can be obtained in thia manner and any good grade of oil 
injected into the wood, together with the zinc aolution, regardless of the 
specific gravity of the oil. The device for heoping the aolution in agita- ' 
tion while under pressure waa invented by .T. B. Card, and where it is 
used, the treatment is known as the "Card" procesa. 

As it has been demonstrated beyond doubt, both in Germany and 
in France, that a, small amount of creosote oil injected simultaneously 
with the injection of chloride of zinc will largely increase the life of a 
zinc treated tie, it ia rational to believe that this method wiil more than 
pay for the increased coat of the solution. 



SEASONINO TIES. 

Certain kinds of timber deteriorate rapidly after they are stacked 
in the yards for ordinary air seasoning and it haa been observed, in a 
number of caaea, that railroad cross ties become so badly decayed in the 
interior, after an air seasoning of atx to ten months, that an ax can be 
easily driven into them up to the handle. The improvement in the 
treatment of tiea lies mostly in the direction of a better method of 
seasoning than is now commonly practiced in this country. 

By far the most important factor influencing the quality of the work 
is the seasoning and preparation of the ties for treatment. If this is 
not done properly, unsatisfactory results are sure to follow. The amount 
of absorption of preservative depends more upon the condition of the 
timber when placed in the retort, than upon ita physical structure. If 
the wood is not well seasoned, with sap cells broken to allow the ingress 
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of the preserTative, it will not readily absorb the fluid, no matter how 
great a pressnre may be applied or what the epecies or character of the 
wood may be. On the other hand, if the ties are orereeaaoned, which 
means that they are in a stage of decay through decomposition of saps 
and juices, they will absorb undue quantities of preservative. 



aTEAMIHa. 

In order to prevent the saps and juices from decomposing and 
destroying the timber they should be extracted, by steaming, immediately 
npon arrival of the ties at the treating plant, and then stacked in the 
yard for air BeaeoDing. Once the saps and juices are extracted and the 
wood sterilized the danger of rotting is greatly diminished and in most 
cases entirely prevented. 

Steaming of ties furthermore shortens the time for air seasoning. 
It has been demonstrated that lumber, and timber generally, which was 
given a preliminary steaming shortly after it was converted could be 
seasoned in a kiln or in the open air in one-fourth of the time usually 
required to dry the same in an ordinary kiln or by open air seasoning, 
without steaming. The explanation for, this is that the cell walls were 
broken by steaming and the saps and juices extracted and condensed 
steam or vapor refllls the voids and when the timber was subsequently 
exposed to the air it dried more rapidly than timber that did not receive 
a preliminary steaming. In the latter the saps harden into hornlike sub- 
stances, thus clogging up the pores and retarding the evaporation of the 
I the wood. 



ADZING AND BOEINO: 

In order to realize the greatest possible benefit from the treatment 
of ties it is necessary to provide against mechanical mutilation of the 
ties after treatment has taken place. This mutilation occurs in adzing 
the ties to secure a firm and equally distributed bearing for the rails and 
in driving the common square spikes, which crush and distort tne wood 
fibre, decreasing the resistance to flange pressure and permitting th-e 
entrance of moisture. In order to make available all of the advantages 
due to treatment, the ties should be adzed and bored before treatment. 
, By this means all cutting is done before impregnation, the holes bored 
for the spikes, allowing the chemicals to enter the body of the tie at the 
points most necessary to protect it. The cost. does not exceed two cents 
per tie, and if the average life is thereby increased only one year, it 
pays well to do it. 

EILN DBYma AND WABMINQ. 

When the ties have been machined and loaded on trams ready for 
treatment, it would be well to place them in ovens to complete the drying 
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and varm the timber preparatorj to impTegHHtion, so that when the hot 
preservative fluid is introdaced into the retort, the ties will be in prime 
condition to absorb it. . In this way treating plants can be operated con- 
tinuously, through all seasons of the year, in winter as well as in summer. 
It would also protect tiee from drenching rains which might occur just 
before they are placed in the retort for treatment. In northern latitudes, 
during the winter, the ties and timbera are frequently covered with snow 
or ice, or are very cold when placed in the retorts for treatment. In such 
cases, when the warm preservative is introduced into the retort, it is 
chilled, and consequently the penetration is very slight, particularly when 
' creosote oil is used, and the depth of the penetration Is, very often, not 
more than % inch deep. The warmer and the drier the timber is when 
placed in the retort, the deeper tbe penetration of the preservative and the 
better the distribution of it throughout the timber. The moisture con- 
tent in timber has a very appreciable effect upon the way in which it 
lends itself to treatment, and any method which will place the wood in 
such condition that it will be in approximately the same moisture con- 
dition, is bound to result in a much more uniform penetration and 
absorption than can be obtained where such conditions do not exist. The 
uniformity with which the preservatives are distributed throughout the 
wood is one of the cardinal principles of proper wood preservation work. 

A sufficient amount of antiseptic should be iniroduced, and its 
thorough dissemination through the piece is the essential point to be 
attained. The impregnation should be carried to "refusal," regardless 
of the kind of antiseptic that is used. The matter of first Importance 
is to secure a thorough impregnation, Tbe matter of quantity and cost 
of antiseptic is a secondary consideration. 

Whenever the timber is treated to refusal it is not necessary to 
separate tbe woods into groups for treatment, as it seems necessary to 
do when ties are treated by certain processes injecting only limited 
quantities, of creosote oil in the timber and stop the operation before the 
wood is completely impreRnated. It is the common practice, when the 
quantity of creosote oil is specified, to stop the operation when the 
requirement is met, and before the receptivity of the charge ia exhausted 
and the impregnation complete. This is radically wrong and shows sneh - 
specifications to be faulty. 

AVEBAQE LIFE OF TIES. 

It is our desire to give a conservative view, and as we are searching 
for the truth, we can hardly afford to deceive ourselves or the interested 
public and those specially concerned. On the other hand, it would be 
equally foolish to depreciate results when we have the means to arrive 
at what is demonstrated as probably near the truth, as near as human 
intellect can discern and near enough to be accepted as practically true. 

What is advanced h«re is the summing up of observations and study 
of the subject during many years. It bas required months of dose study, 
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during whioh a most ae&rcliing analysis of recorded results has been made, 
with proper consideration of, and allowance for, the various collateral 
influences. 

Unfortuuatel?, the record of the removals and data on the life of 
treated and untreated ties in service are very meagre. The most com- 
plete- and comprebenBive record which we have been able to And is that 
which was kept bj the Atchison, Topeka & Santa Fe Bj. and published 
in the late Mr. Sam '1 M. Rowe's book on "Preservation of Timber," 
and to this, in a great measure, is due the conclusions now proposed to be 
given. B; means of this record a close approximation is made of the 
percentage of treated ties removed each year. Mr. Eowe says: 

"We take it for granted that measurably correct conclusions can 
be derived from the mean of a large number of results for the same lapse 
of time, and further, that eanses acting as does decay of timber under 
similar conditions, in various periods during its history, will, if graphi- 
cally recorded, form a curve." 

In line with this snggestiou we have drawn a dotted line on the 
accompanying diagram, Fig. 3, showing the mean percentage of ties 
removed each year, as .given by Mr. Bowe. These ties, frbm which the 
lecoid was made on the Santa Fe, were treated during the years 1885, 
1886 and 1887 by the Wellhouse process, and have shown remarkable 
durability. We understand that a few thousand of them are still in the 
track at this date (1912). Therefore, some of the ties are showing a 
life of 25 to 26 years, and an average life of all of these ties ia 
approximately 13i^ years. 

In his tabulation Mr. Bowe says that all ties removed, whether on 
account of decay or breaking from derailment, or of premature removal 
in relaying or ballasting, are included. The proportion of removals for 
other causes than decay is, in our opinion, very small anyway. Mechanical 
abrasion is almost entirely due to decay under the rail and around the 
spike holes. It is the decay of the wood which induces "rail cutting" 
and "spike killing" of ties. Prevent the decay by machining the ties 
before treatment, and the mechanical abrasion will be minimized. 

The comprehensive and reliable record left by Mr. Bowe suggested to 
us the idea of drawing a diagram and showing graphically the rate at 
■which treated ties would probably come out of the track. We observe 
that 68 per cent of the ties are removed when the ties have made their 
average life and 42 per cent are removed thereafter, and our diagram 
is made on this assumption. However, it matters not what percentages 
are assumed, the result will be the same, as the average life of ties Is 
based on the number of tie years. The results obtained from the treat- 
ment of ties on the Santa Fa is a fair average example of what has been 
accomplished during the. past three decades in the country. 

It would be interesting to know what the curve representing the 
life of the untreated timber, of various kinds, really is. This has never 
been recorded, so far as we know, and here ia the difficulty we encounter 
when comparing treated ties with the same untreated. The average life 
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of Boutbera pine has been variouBly estimated at from a mean of flv* 
jeare dawn to four jearB; the mean life of beech four years; red oak and 
black oak, seven years. It bas oat been tbe custom, in this country, to- 
treat white oak, because it la eufGciently durable witbout treatment and 
is more ezpeusive than other hardwoode. The average Hfe of white oak. 
ia variously estimated from eight to ten years. 

A careful record, kept by the writer, of cross ties pnrehaBed for the- 
Lake Erie & Western B. B. during a period of 24 years, enables us to 
calculate closely the average life of the ties. All of tbe ties were white 
or bnrr oak, with the exception of about two per cent of cedar and 
chestnut. A careful estimate was made of the number of ties in the road 
which was necessary to maintain. The spacing of ties varied on differ- 
ent portions of the road; where traf&c is heavy, they run more to the- 
mile than on other portions of the road where lighter traffic prevails. 
Tbe average number per mile on various divisions ranges between a,640 
and 3,0CK). Very few tie plates were used. Perhaps not more than two 
per cent of the entire number of ties were tie-plated. The record is as- 
follows: 



Ties. 
Approximate number of tiee In track of L. E. & W. R. R. and F, W. C. & 

L. R; R., mam and side tracks, 896 miles 2,562,50ft 

Deduct for bridge and switch ties ' 200,000 

Number to be muntained 2,362,500 

Number of ties purchased during thirteen years, lS87to 1889 inclusive. . 3,321,531 

Average number purchased per year 355,733- 

Dividing 2,362,500 by 255,733, would give an average life of 
B.23 years. 
The mileage of tbe L. E. & W. was increased by the leasing of the 
Northern Ohio Ry. Tbe mean mileage of main and side tracks, 
betwieen 1900 and 1910 incluave, was 1108 miles and the approxi- 
mate number of ties 3,133,000 

Deduct for bridge and switch ties 222,000- 

Number to be maintained 2,911,000 

Number of ties purchased during eleven years, 1900-1910 inclusive 3,616,012: 

Average number of ties purchased per year 320.C01 

Dividing 2,911,000 by 329,001. ties, would give average life of 

8.85 years. 

Thus, it will be observed that the average life of ties during the first 
period was a little longer than in the latter period. The reason for this, 
we presume, is because the renewals were made more liberally during thft 
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latter period and perhaps the ties were not of as good qnalitjr aa those 
received during the first period. When oak ties were plentiful a better 
grade could be obtained than can be secured at present, tbe quality 
graduallj depreciating. Again, during the past ten years, possibly a good 
many red oak ties were accepted as white oak ties, and it is quite well 
known that the average life of red oak ties is at least two years leas than 
that of white oak ties. Taking the two periods together, we estimated tbe 
average life of white oak ties to be nlno yoan. We have known some 
white oak ties to last as long as sixteen years. Of course, they were 
very few; perhaps two or three in every hundred. It must also be borne 
in mind that a good many ties go in sido-traeks, where they are made ti> 
last longer than tbe general average, because it is not as imperative to 
renew them as often as is the case with main-track ties. 

It is curreiitly reported that in Prance and England creosoted ties 
Ipave been known to last thirty years. This is true, but it must be borne 
in mind that this is not the Jnean or average life; in fact, we are reliably 
informed that only two or three ties in one hundred last that long. The 
average life of oak or beech ties, treated in France and England, with 
creosote oil, to refusal, adzed and bored and warmed in ovens, prior to 
impregnation, as near as we can judge from available data, is about 
fifteen years. The mean or average life is that which represents the 
anm of the life of all, divided by the number, and this method is evidently 
tbe only practical measure. 

The best practical illustration of the progress of decay will be the 
facts as Ihey occur. The year in which tbe ties are put in the. track ii 
the starting point. Tbe year in which tbe first ties fail is another step, 
ftnd the rate from then on is the curve of failure; and the year in which 
the last ties are removed is the culmination. If every piece were exactly 
alike in texture, density or soundness, all should fail at once, but this 

The curves, in diagram. Fig. 3, illustrate graphically how treated 
ties would be removed from the track when their average life is from 
eight to sixteen years. Tbe tables show the percentages and tic years 
for each curve. These curves of failure and tables of percentages can 
be used to determine closely tbe length of service railroad companies ara 
getting out of the treated ties now in tbe tracks. By comparing the 
removal with the number of ties treated in any one year, it will show 
which "curve of failure" it is following and give the mean life of ties, 
which is tbe essential thing to knojr. 



COST OF TBtULTED TIES IN TRACE. 

Tbe quality and kind of antiseptic and method or process of applica- 
tion determine to a very large extent the life of the tie. Of the various 
antiseptics, there are practically only two in common use in this country, 
nameljc, chloride of zinc and creosote oil, used either singly or in com- 
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bination. Crude oil ia used in limited quantities and the reBults seem to 
be promising. Of the methods or processes of application there are many, 
Home quite successful, while others H,re failures. Without going into the 
merits or demerits of the antiseptics or processes at this time, we have 
attempted to combine in a table the average life of ties treated with 
different kinds of antiseptics by different methods or processes of treat- 
ment. We believe that the table will be found a close approximation, 
when careful and due consideration is given to the several featnrei 
which enter into the problem. 

The coat of vntreated wooden ties varies greatly in different sections 
of the United States, as well ss the various species of woods, varying 
from 30 cents to 75 cents for 6 i 8 in. x 8 ft. ties. The cost of preserva- 
tive treatment also varies according to the processes of chemicals 
employed and the thoroughness of the work. It ranges from 12 to 42 
cents per tie. The useful life of treated ties has not yet been fully 
determined. However, we can arrive at a close approximation from the 
data now available, both in this country and in Europe, The relative 
economy of different kinds of ties treated in various ways is a qnestion 
that most keenly interests the railroad managers. As between ties 
equal in their safety and utility the elements that enter into the problem 
of relative economy are: 

(1) Cost of the ties delivered (including cost of treatment when 
treated). 

(2) The useful life of the tie (average or mean life). 

(3) The cost of renewals and of track maintenance, in so far as it 
may be affected by the kind of tie used. 

(4) The cost of interest on investment of a sinking fund. 

The cost of putting a new tie in the track and taking it out, when 
worn out, may properly be considered a part of the cost of track mainte- 
nance and charged to the cost of the tie. It is estimated that it costs 
about 12 cents to take an old tie out and put a new one in. We should 
add to this three cents for distribution, and if we charge 15 cents against 
the new tie for renewals we would not be far out of the way. If we 
take into consideration the disturbing of the ballast and roadbed every 
time a tie is removed, we would have to add two or three cents more 
per tie to cover the cost of wasted ballast and surfacing the track. 

Referring' to the accompanying table, Fig. 4, giving "Annnal pay- 
ment into a sinking fund, which at 4 per cent of interest, for five to 
twenty years, will amount to fifty cents to one dollar and thirty cents," 
this table can be used to determine: 

(1) The price which white oak, yellow pine, cedar and chestnut, 
lasting five or more years, must reach before it will be economical to 
use treated ties. 

(2) How long ties of different species of wood must last in order 
to be as economical as white oak, yellow pine, cedar and chestnut ties, 
at various prices, lasting Sve years or more. 
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(3) The price that can be paid for diSerent kinds of treated ties 
in Older to be as economical as white oak, jellow pine, cedar or chestnut 
ties, which do not require treatment, and last Ave jeaTs or more. 

(4) How much more can be expended for steaming, machining and 
oven drying croBs ties, prior to impregnation, to secure a longer life, if 
deemed advisable. 

(5) What economy can be effected by using tie plates to lengthen 
the life of. the ties. 

(6) Given the cost of a. tie, including treatment, laid in track, with 
or without tie plates, and the average life, it ia possible to ascertain 
readily the annual charge of any combination. 

In estimating the relative cost or economy of different ties it is 
common to divide the first coat of the tie by the number of years' service 
which it may be expected to give, and call the quotient the annual 
cost of the tie. This ia not correct and may lead to erroneous ~eonclu- 
sioDS. The interest charge should be taken into account. The annual 
cost should be computed by the formula shown on the accompanying 
chart and table. The formula is that used for calculating annuities and 
may be found in common school arithmetics. 

In order to compare the relative economy of treated ties, treated in 
different ways, we have assumed the cost of the tie to be 4S cents, fuel 
% cent, supplies W cents, repairs and depreciation 1% cents, superin- 
tendence Vi cent, and laying in track 15 cents per tie for all combina- 

We believe this represents a fair average price among treating plants 
in this country. Granting that we have correctly estimated the cost of 
the tie, laid in the track, and the average life of the same, as given in 
the table, the annual charge would be from 7.11 cents for the lowest 
combination (G-L) to ID.SS cents for the highest combination (E-M). 
The difference between the highest and the lowest is 3.77 cents per tie 
year. If we take the mean life of the two, which would be 15^ years, 
and multiply it by this difference per tie year, it would make 58 cents 
per tie, which represents the relative economy of the two combinations. 

Combination G-L is chloride of zinc and creosote oil mixed, injected 
to refusal, with ties steamed immediately upon arrival at the plant, 
air- dried an average of three months, machined and then warmed in 
ovens just prior to impregnation. Cost of treated tie laid in track,. 79 
cents; average life 15 years; annual charge T.ll cents. Combination 
B-M is the same with the addition of tie plates. Cost of treated tie laid 
in track, 11.26^^; average life, 16 years; annual charge, lO.SS cents. 
W. F. GOLTRA. 
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CHART AND TABLES 

Id forming the tables, Fig, 3, showing the relative econom}* of 
tiee treated with varioua aatiaeptics and by different methods, the author 
has endeavored to put himself in that frame of mind which was most 
natural and moat reasonable to secnre him from error, so far. as possible. 
He set out with perfect distrust of bis own ability; a total reuuneiation 
of every Hpeculatton of bis own; and with the earnest desire to get at the 
facts as they seem to be authenticated, and to weigh them, and to give 
each their due consideration and allowance. Starting with the assump- 
tion that ties treated with a limited quantity of creosote oil, sa^, an 
average of two and one-half gallons per tie, seaaoned in ordinary manner, 
would have an average life of ten yearsj we estimate that the life would 
be increased two years if they were treated to refusal with creosote oil 
(two to seven gallons per tie, or an average of four and one-half gallons 
per tie). And it is assumed that the 'average life of all kinds of ties 
treated to refusal with a mixture of zinc chloride and creosote would 
last just as long as those treated to refusal with creosote oil only, 
namely, twelve years. On account of possible leaching out of zinc 
chloride, it is estimated that the average life would be one year less, or 
eleven, years, when treated with zinc chloride alone. Upon these assumed 
averages it is estimated that the life of each of these four different com- 
binations would be increased one year, by adzing and boring of the ties 
before impregnation; another year if the ties were steamed in the retort 
immediately before impregnation, so as to obtain a deeper penetration; 
another year if the ties were warmed and dried in ovens prior to impreg- 
nation, BO as to obtain a still deeper penetration and dissemination of 
the fluid, and, finally, another year if the ties are laid with tie plates. 

Some may argue that these estimates are all baaed on guesses. That 
is partly true. We have made due allowance for the various factors 
entering into the problem of timber treating, to the best of our ability. 
We may have overestimated the value of some of the factors in some 
cases, or underestimated in others, but any one who does not agree with 
our "guesses" is privileged to guess for himself, but we would like for 
him to reduce his guesses to some measurable basis, as we have done. 
The fiercely asserted rival claims, made by advocates of various methods 
of timber treating, renders it imperative to adopt a means of reducing 
arguments to some measurable basis that will be equally fair to all, and 
afford railway officials and advisory boards, who determine the policy for 
their respective roads, justification for selecting a method for treating 
railroad ties that will combine efficiency with economy. 

APnJOATION OF TABLES. 

ATCHISON, TOPfcKA & SANTA FE RAILWAY. 

As previously stated. The Atchison, Topeka & Santa Pe was the first 
railroad to adopt the Kuepiug Creosoting Process, and Mr, Faulkner tells 



D,qit,zeabvG00»^lc 



TBEATING BAILKOAD TIES. 0» 

UB that it was adopted by his people during his a dminist ration, because 
they were not Batisfled with the Zinc Chloride treatment. At the time 
the Bueping proeess was adopted bj that road, it waB anknown and 
untried. Not a aingle road in this conntrj or any other countrj had 
ever iised it. The Santa Fe had no experience with this process other 
than laboratory comparative tests. The road was getting an average life 
of 13^ years from ties treated with zinc chloride, as shown on CliBrt, 
Figure. 3, and the coat for treating, .which included chemicala, labor, fuel, 
and supplies, was a little less than 14c per tie, as reported in Hr. Sam'l 
1£. Bowe's book on limber Preservation, page ITT. It is estimated that 
pine ties treated with only an average of two gallons of oil per tie will 
give a mean life of ten years, and Mr. Faulkner says that the cost of 
treatment ia about 20c per tie. Let us compare the two and see which 
is the more economical method. 

ZINC CHLOBIDE PB0CE88. 
Used from 1835 to 1006, inclusive. . 

Cost of tie, estimated t .45 

Cost of treatment 14 

Ikying in track and distribution 15 

Total » .74 

Average life of tie 13^ years. Annual charge, from table, .0721. 

BUEPING PEOCESS— CBE080TE OIL. 
Used from 1S06 to date, Sommerville, Tex., Plant. 

Cost of tie, estimated t .45 

Cost of treatment 20 

Laying in track and ditributiou 15 

Total .$ .80 

Estimated average life 10 years. Annual charge, from table, .0984. 

The difference between the two methods amounts to .0263 per tie 
per year. Multiplying this factor by the mean number of years, which in 
this case is 11^ years, we get .319 or nearly 32c per tie, and this repre- 
sents the relative economy in cost between ties treated by zinc chloride 
and the Bueping Process. We understand that 1,200,000 ties are treated 
annually at the Sommerville plant. Therefore the increased cost imposed 
on the Santa Fe, by the adoption of the Bueping Process, amounts to 
$384,000 per year, which is considerably more than the entire cost of the 



The Cleveland, Cincinnati, Chicago & St. Louis Railway Company 
8 the first railroad to adopt the Lowry Greosoting Process. The author 
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w«8 0«iiera1 Tie Agent for that line from November 1st, 1907, to Novem- 
ber lat, 1910, and had a good opportuuitj to observe the workinga of tbe 
process and coat of treating tbe tiee. The tiea are furnished by the 
railroad company, delivered on the yard at ahirley, Indiana. These are 
treated by the American Creoaoting Company, on a contract for a term 
of ten yeara, the treating compan; furQiahing the oil, but the railroad 
eompaay transports it free over its own lines, 

PBESENT COST OP TREATED TIES LAID IN TRACK 

TREATED AT SHIRLEY, INDIANA. 

6 X 8"— 8' and 7 k 8"— 8^^' Ties. 

Coat of tie, including haul to plant (average) $ .55 

Cost of treatment, by contract 30 

Cost of handling at plant, including switching 02 

Interest on capital locked np in stock of ties on 
hand, in excess of quantity which is necessary 

to carry under improved method 02 

Free transportation of oil, fuel and auppliea on tbe 

C. C. C. & St. L. Ry 02 

Ditribnting and laying track 15 

Total cost of tie laid in track "...(1.06 

We estimate tbe average life of ties treated by the Lowry Process, 
as now practiced at Shirley, Ind., at ten (10) years. 

Comparing this with the improved method, fully explained in Part 2: 

TIBS HANDLED, PREPARED AND TREATED BY THE 
GOLTBA PROCESS. 

COMBINATION O-L. 

Cost of tie, including haul to treating plant (avg.) 9 .55 
Cost of treatment complete, including machining, 

oven drying and labor of all kinds 19 

Distributing and laying track 15 

Total cost of tie laid In track $ .89 

We estimate tbe average life of ties treated by the improved method 
at fifteen (15) years. 

Comparing the annual charge of tbe two methods, from the table, 
Figure 4, we have: 

A tie that coats $1.06 laid in track and lasting 

ten (10) yeara, annual charge 9 .1304 

A tie that costs $0.89 laid in track and lasting 

fifteen (15) years, annual charge 0801 

Difference per tie per year $ .0503 
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Multiplying tliis bj tlie mean number of years, which In tbiB cbbb lb 
twelve and one-half (12^) jears, gives $0.62ST. In other words, the 
nltimate coot of each tie treated bj the Lowrj Process is between sixtj- 
two and sLxtj-tbree cents more than bj the latter process. The total 
number of ties treated annually at Shirley, Ind., is in the neighborhood 
of 750,000. Therefore, the difference amounts to $471,525.00 annnally. 
This seems almost incredible, but it is positively true. 

In the above calculations we have not taken into consideration the 
interest on the investment, which would be required for a new plant 
which would cost completely equipped, exclusive of land, about {150,000,- - 
00, which at 6 per cent would amount to $9,000.00. Noi have we included 
patent royalties of one cent per tie, $7,500.00 per year. Other expenses, 
$3,500.00 per j-ear, brings tbe total to (20,000.00. Therefore, a net gain 
of $451,525.00, or in round figures $450,000.00, could be effected annually 
by adopting correct methods of handling, preparing and treating ties 
for the Cleveland, Cincinnati, Chicago & St. Louis Railway. 



TTIE LAKE SHORE & MICHIGAN SOUTHERN RAILROAD 
COMPANY and THE MICHIGAN CENTRAL RAILROAD CO. 

The Lake Shore & Michigan Southern Railway Company made a 
contract with tbe American Creosoting Company in May, 1909, by which 
a minimum of 1,200,000 ties shall be treated annually for a period of 
ten years, from January 1st, 1910. The plant was built at Toledo, Ohio, 
and put in operation in the spring of 1910. Tbe railroad built and fur- 
nished all tbe tracks and platforms at an expense of upwards of $110,000.- 
00. Treated ties from this plant are supplied to the Michigan Central 
Railroad, Toledo & Ohio Central Railroad, and other Now York Central 

PRESENT COBI OP TREATED TIES LAID IN TRACK. 
TREATED AT TOLEDO, OHIO. 

Cost of tie including haul to treating plant, 

average $ .60 

Cost of treatment 30 

Cost of handling at plant, including switching. . . .02 
Interest on capital locked up in stock on hand, in 
excess of quantity which is necessary to carry 

under improved method 02 

Free transportation of oil, fuel and supplies over 

L. S. & M. S. Hy 02 

Distributing and laying in traek 15 

Total cost laid in track $1.11 

We estimate the average life of ties treated by tbe Lowry Process, 
as DOW practiced at Toledo, Ohio, to be ten (10) years. 
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CompAriog tbia witb improved method, described in Part S: 



COMBINATION G-L, 

Coat of tie tneluding haul to treatins plant, 

average ( .6t) 

Cost of treatment, complete, inoiuding steaming, 
oven drying, machining and labor, all kinds. ■ .19 

Distributing and laying in track 15 

Total coat laid in track t .04 

We eatimate the average life of ties treated by the improved method 
to be Sfteeu (15) years. 

From table of annnal charge, Figure . ., we have: 
A tie costing $1.11 laid in track and lasting 

ten (10) years, Annnal charge (.1365 

A tie costing $0.94 laid in track and lasting 

fifteen (15) years, Annual charge .0846 

Difference per tie per year $ .0519 

Multiplying the mean number of years, which in this case is 12^ 
years, by 0.0519 gives us $0.6487. In other words the ultimate cost of 
ties treated by the former method is between 64 and 65 cents more than 
by the latter method. On 1,200,000 ties treated yearly the difference 
amounts to the enonnous sum of (778,440.00. In the above calculations 
we have not taken into account the interest on the investment which 
wonld be required for a new plant, capable of treating 1,200,000 ties per 
annmu. Such a plant would cost complete, including all tracks and 
equipment, but exclusive of land, (150,000.00, which at 6 per cent 
annnally would amount to (9,000.00. Patent royalties, one cent per tie, 
(12,000.00 and other expenses (6,000.00 or a total of (37,000.00. Deduct- 
ing this amount from the above leaves (751,440.00 or in round figures 
(750,000.00 that could be gained annually by adopting correct methods 
of handling, preparing and treating ties for the Lake Shore & Michigan 
Southern and other New York Central Lines, supplied with treated ties 
from the Toledo, Ohio, plant. 

Similar resajts will be obtained when the tables of measurement are 
applied to other lines, using the so-called "empty cell" processes. We 
estimate that approsimatel'y 15,000,000 ties are treated annually by the 
Lowry and Eueping patented creosoting processes. An average gain of 
50e per tie, or $7,500,000 annually could be effected by employing correct 
methods for seasoning, preparing and treating these ties, so as to give 
them the longest life at the lowest cost. 
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IMPROVED METHOD OF TREATING TIES 
AND TIMBERS. 

The science of timber preBervation, by treatment with chemieals, is 
one of the liveliest subjects before the American peop]e today. Many 
problems in the act of treating wood with antiseptics have yet to be 
solved and there is undoubtedly mnch room for improvement. From 
years of experience, coupled with careful study of this eubject, we con- 
clude that much improvement over methods conimonly employed in this 
conntry lies in the direction of a speedier and more efficient method of 
Beaaoning, a better preparation foi imprecating of ties and timbers, as 
well aa greater economy in handling - of the material. Despite the 
diversity of practice it is possible to find, among the experienced and 
practical operators, both in this country and abroad, a measure of agree- 
ment as to both methods and results and from these to outline the 
esseutialB of a correct method. Sufficient data is obtainable to form 
a correct opinion as to the beat preservative agents and method of treat' 
ment that should be employed to produce the best and moat economical 
reaults. 

It is our desire to submit for consideration, to those intereated in 
timber preservation, a new and original method of treating ties and 
timbers with preservatives. Several distinct steps are taken in carrying 
oat this new method or process, consisting of; 

a. Steaming of ties upon delivery at plant. 

b. Stacking of ties in the yard for open air seasoning. 

c. Machining of ties preparatory to impregnation, 

d. Completion of drying and warming ties in ovens. 

e. Impregnation with antiseptic liquid. 

In carrying out this method or proceaa, a auitable plant ia required 
and the accompanying drawinga, Figs. 5, 6, T, S, illustrate such a plant 
with all the necessary appointments and equipments for making the 
proeesa effective, such as ateamlng cylinders, drying yarda, oveua for 
fnrther drying of ties and timbera and cylinders for impregnating with 
antiaeptica. 

Considering now the several steps we have 

<&) 8TEAMINO OF TIBS. 

Immediately upon arrival of the ties or timbers at the treating 
plants, they are transferred by hand from standard gauge cars to narrow 
gauge tram care, which are placed alongside of the standard gauge cars. 
The tram cars being loaded, are run on tracks in the steaming cylinder. 
The cylinders are provided with a heavy east steel door, adapted to slide 
up and down and close hermetically. It is operated by an electric hoist 
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and can be lowered or raiwd in the space of gne minnte. The tiea or 
timbers, in whatever form, are tben subjected to [ive steiim for a period 
varying from thirty (30) miouteB to four (4) hours, depending upon the 
character and condition, such as thieknaaa of pieces, density of the wood, 
proportion of heart wood and asp wood, apecies of wood, moisture con- 
dition and the like, and at staam pressure of about fifteen (15) pounds 
per square inch. In moat cases possibly fifteen (15) to twenty (20) 
pounds should be the maximum, for reasons hereinafter set forth. 

Now in order that this step in the process may be clearly appre- 
hended, both as to its own importance and its preparatory value for 
whatever is to follow, it will be observed that steaming the wood as 
above indicated has the effect 

(1) Of breaking the cell walls and prodncing narrow microscopical 
slits, through which the juices, and saps in the cells and intercellular 
spaces are liberated. Slow steaming gradually heats the wood through 
and through to the center of the piece, expanding the moisture of the 
cell into vapor, causing the juices in the wood to be rapidly expelled. 
Live and growing timber with its natural saps and its sap cells in their 

. normal condition, will resist the introduction of any fluid, much on the 
same principle that two bodies cannot occupy the same space at the 
same time. To be able to introduce any solution, under these coDditions, 
tbe natural sap in the timber must, in some way, be first freed and 
expelled from the timber, either by being evaporated by drying, or forced 
out by Bteam. 

(2) Steaming effects a great reduction of the time subsequently 
required for seasoning the wood, whether it be in a dry kiln with heated 
air, or by natural air seasoning. It has been demonstrated that steaming 
lumber in a suitable chamber before entering the kiln will materially 
reduce the time for drying. Railroad ties, piling and similar heavy 
timbers will dry as much in two or three months after getting a pre-, 
liminary steaming, aa they would in nine months to twelve months, by 
natural air Beasoniog without steaming. This greatly reduces the stock 
necessary to maintain on hand and thus reduces about three-quarters of 
the capital that might otherwise be locked up in stock on hand, when 
the ties or timbers are not steamed. It further effects a material 
economy in the cost of installation of a treating plant, by proportionately 
diminishing the storage yard space and length of tracks needed to handle 
the ties. Fire insurance and taxes are also correspondingly reduced. 

The reason why cross ties and lumber dry so much more rapidly, 
when subjected to the steaming pressure, is because the saps and juices 
in tbe cells have been extracted and the voids filled with vapor, which 
evaporate far more rapidly than the aapa, when the material is subse- 
quently exposed to the air for drying, and because the cell wails are 
broken and the wood liberates the vapor or condensed water very 
readily. 

(3) Steaming dissolves and withdraws the juices and saps, con- 
tained in the wood and prevents decay when subsequently dried. When 



jvGooi^lc 



TBEATTNO BAILBOAD TIBS. 77 

green tiea, and lumber generallj, are piled for air dr^ring -without pre- 
Umiuar^ ateaming, the eaps and juices ferment an4 decompoae rapidly 
and the decay attacks the delicate cells and leea compact portions of the 
timber and then the firmer portions until, in a few montha, the timber 
becomes spongj or doaty in the inteiior and its strength impaired and in 
this condition it absorbs undue quantities of preservatives, when after- 
wards treated. Timber tliat has reached this stage, which is usnallj 
called "over-seasoned," will absorb the. preservative freely, but the 
excessive absorption is valueless and wasted. On the other hand ■steam- 
ing arrests incipient .decay and destroys such fungi ae may be contained 
in the wood. Its action abstracts and witbdrawe the foods (saps, juices 
and organic matter) npon which the germs of decay, which may be 
inherent in the wood, are supposed to subsist while the timber is aii 
seasoning. 

(4) Steaming softens the onter surfaces and opens the pores of 
sucb timbers as may have had a preliminary air seasoning, and which may 
have become "case-hardened," thns permitting rapid evaporation of the 
moisture contained in the interior of the timber and thereby preventing 
much of the checking and splitting, which is so common in cross ties , 
and timbers generally, while undergoing air seasoning. Whenever ties 
and timbers dry rapidly, in the open air, without sufficient surrounding 
moisture, many of the hardwoods "case-harden," that is, the outer part 
shrinks before the interior has had a chance to do the same and thus 
forms a hard shell or case of shrunken wood around the interior. This 
shell does not prevent the interior from drying, but when this drying 
occurs the interior is commonly checked along the medullary or pith 
rays. In practice this occurrence can be prevented by steaming the 
lumber and then drying it, either in a kiln or in open nir. Most of the 
checking aud splitting of railroad ties while seasoning naturally in the 
open air is due to the inequality in drying. It has been observed that 
the ends of ties that are more or less eixposed to the elements, checks 
aud splits much more than other portions of the stick. This is mostly 
because the ehrinkage, which always occurs when wood is drying, is. not 
uniform throughout the piece. By giving the wood a preliminary steam- 
ing, which opens the pores and cells of the wood throughout, the drying 
will be more uniform, as well as more rapid. Consequently these defects 
are minimized and in most cases prevented and the wood comes together 
more compactly and firmly than in ordinary air seasoning alone. 

(5) The chief point in securing good treatment is to withdraw the 
jnieee, saps and acids from the timber. Henee steaming is an essential 
part in the process of treatment of wood, not only as to the effect on the 
timber, extracting the juices and toughening the fibre of the wood, but in 
a general way to prepare it to absorb the chemical preservative, what- 
ever it may be- The slitting of the cell walls eaused by steaming renders 
the wood more permeable and the stits do not reunite when the timber 
is submerged in the preservative. Professor Harry D. Tiemann, of Yale 
Forest School, Tnited States Forest Service, made a very careful and 
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original examination of the phyBicsl structure of wood in relation to ite 
penetrability bj preaervative Saida and tlie results of bis findings are 
Bummarized by him in a report printed in the American IBailwa; Engineer- 
ing Association 'a proeeedinga of Marcb, 1910, as follows: 

To emphasize the main principles established by his research the 
reanhs will be stated in the following concise form: 

(1) All wood in the fresh green state are itapenetrable to gases, 
even under high pressure, except through the open vessels in the 
angicwperma and the resin ducts in the conifers, where these are not 
clogged by tyloses or resin. The same is true as regards liquids, escept 
that water solution may gradually seep through the membranes. Since 
it ia the wood fibres and the tracheids which form the main part of the 
etracture of the wood, impregnation of these vessels or dncts wonld be 
of little ase of Itself in preservative treatment. The above is due to the 
fact that .every cell is a closed vessel, completely surrounded by its 
primary wall. 

(2) Whenever wood seasons (beyond the fibre saturation point) 
whether naturally or by artificial means, narrow microscopical slits 
occur in the walls of the fibres and tracheids which render them permeable 
to gases and liquids. These aalits do not reunite when the wood ia 
reaoaked, although they may close up somewhat. The greater the degree 
of dryness the more permeable the wood becomes. 

(3) Steaming green wood produces a somewhat similar effect, but 
to a less degree, unless the wood is subeequently dried also. The reaeon 
then that absolutely green wood cannot be suci'eBsfully treated with 
preservatives is due, not so much to the fact that the wood contains 
water, but because the cell walls are unbroken and therefore impene- 
trable. Just what pressure these walls would resist it ia impossible to 
state, but it seems probable that it would run into the thousands of 
pounds per square inch. 

In connection with this statement, it should be distinctly noted that 
by the immersion of green wood in hot oil the heat of itself may produce 
more or less seasoning and steaming, particularly if the oil is heated to 
212 deg. P. which would, therefore, have itself the tendency to open 
these slits in the wails also. Thus some penetration might be obtained 
with green wood in hot oil. 

Among the species experimented upon were long leaf pine, white 
pinOj loblolly piue, red spruce, white oak, red oak, black oak, chestnut 
and tulip. Air and steam pressure up to 130 to 150 pounds per square 
inch were used in some cases. In not a single case was an exception 
fonnd to the statements made in this article. 

According to Professor Tiemann, air seasoning or steaming is neces- 
sary to open the slits in the walls of the cells of the woods which are 
otherwise impenetrable to fluids under pressure, and that the slits or 
openings, which permit entrance of the fluids to the cellSj begin when 
the moisture in the cell walls begins to dry out. He further observes that 
steaming green wood produces a similar effect as air seasoning, when 
wood is subsequently dried; and that the greater the degree of dryness 
the more permeable the wood becomes. 

(6) Experiments under varying conditions indicate that large tim- 
bers, such as railroad ties, piling, etc., may be steamed at twenty pounds 
pressure for as mach aa four hours without material depreciation of 
atrengtb. It is well known that if any wood ia subjected t 
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eteam preBaure for & consideT&ble length of time the wood fibre is die- 
integrated or pulped, and even under lesa pressure the strength of the 
wood is impaired. Bven leas time and preaaure will release the coloring 
matter contained in the wood and render it pale, colorlesa and deficient 
<if character, but it haa been demonstrated that wood aabjected to live 
Bteam under preasure not e:xceeding twenty pounda for a time varying 
from thirty minutes to four houra, according to kind and thickneas of 
wood, the coloring of the wood is distributed, equalized and rendered 
Approximately' uniform; the strength of the wood is unimpaired and its 
milling and finiahing qualities materially enhanced. 

The duration of the ateaming is determined by the color of the con- 
densation from the cylinders. At first the condensed water runa off fairly 
■clear and colorlesa, but later oa it gets much darker and diacolored and 
has a peculiar woody smell from the extracts diaaolved. Steaming la 
eontioued until this stage is passed and the condensed water again runa 
«lear and colorless, showing that the sap haa been dissolved and with- 
drawn to the fullest extent possible. 

The moisture in timber amounts to from sixteen to sixty-five per cent. 
It is unequally distributed in green timber, being greatest in the aap 
wood. The per cent of moisture present in different kinds of wood is 
4ipproximate1y as shown in the accompauying table: 

Sap wood or Heart wood 

out«r part or interior. 

Pine, Cedar, Spruce, Pira 43 — 65 16—35 

Cypress, extremely variable 50 — 65 18 — 60 

Oak, Beech, Ash, Maple, Elm, Hickory, Chestnut, 

Walnut and Sycamore ■ 40—50 30 — *0 

The lighter kinds of woods have the moat water in the sap wood, 
thns sycamore has more than hickory. 

It is manifest that the greater part of this moisture must be removed 
in order to put the timber in condition to receive treatment with anti- 
septics. While it is true that by long continued exposure to open air 
timber can be sufficiently dried to meet common requirements, it is 
evident that such methods require too much time and space to meet 
modern conditions. What is more, ties and timbers air season without 
preliminary steaming, are not in reality dry, even after many months of 
-exposure, and their remaining moisture is unevenly distributed to insure 
good behavior during impregnation. But, by steaming the ties or timbers 
immediately upon arrival at the plant and extracting the saps and then 
stacking in the yard for air seasoning, much more satisfactory results 
will be obtained. 

When steaming sawed ties, or lumber, the pieces should be piled on 
cross aticka, about one inch apart horizontally, so that the steam will 
lave access to all surfaces. The steam pressure should be only a few 
pounds at the beginning and gradually increased to not exceeding twenty 
pounds at the end of the operation, so as not to heat the timber too 
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suddenly, which might cause checkingand splitting, an'sSect which fre- 
quently occurs when hot oil is introduced in the retort on cold ties. 

Experience baa demonBtrsted that it ia not feaaible to impregnate- 
timberB with antiaepticB immediately following the ateaining, because tbe 
cells are filled with vapor and condensed steam, which resist the entrance- 
of the chemical. A fair penetration can be obtained with zinc chloride, 
but scarcely any at all with creosote oil. It ia very easential that the- 
tles and timbers be dried after the steaming. 

(b> 8TA0KINO OF TIBS IN TABO FOB AIR SEASONHfa. 

Having taken the initial step in the seasoning process by steaming^ 
the next in order ia to evaporate the condensed steam or moisture irom 
the ties or timbers. This is accompliahed by stacking in a yard for airf 
seasoning. 

The loaded tram cars are drawn out of the steaming cylinders by a. 
small locomotive or any suitable means and placed on n transfer table. 
The table, operated by pewer, is moved to one of the parallel yard tracks- 
and tbe tram cars are drawn, to the place where the ties sre to be- 
Btacked. The time required to transfer the loaded trams from the steam- 
ing cylinders to any point in the yard is about five minutes, and th» 
transfer table greatly facilitates the handling of ties in tbe yard. Tbe 
tracks in the yard are laid double, three rail, so that a standard gauge- 
locomotive crane can stand on one track and unload narrow gauge tram 
cars standing on another. The use of the locomotive crane and transfer 
table effects great economy in the time and labor. The cost of labor for 
baudl)ng ties, from the moment they are unloaded from the standard 
gauge cars, steamed and finally stacked in yard, is less than when the- 
ties are stacked directly from the standard gauge cars, without locomotive- 
crane and transfer table. Furthermore the use of a locomotive crane and 
transfer table materially reduces the cost of building a plant, as the- 
arrangement of tbe ysfd, thereby made possible, affords a better utiliza- 
tion of the space for stacking ties, lessening the space required and 
correspondingly lessening the lengths of tracks; also obviates the expense 
for the construction of a high loading platform, as the treated tiea are- 
transferred directly from tram cara to standard gauge gondola cars, 
from yard level, for shipment to destination. The, apace required for a 
plant having the capacity for treating upwarda of one million tie* 
annually is about twenty acres, and the length of the tracks in the yard 
is approximately four miles. The ties afaould be piled in such manner that 
the air will have free access to all surfaces, and a good way to stack ties, 
for seasoning is to pile them by what is known as one by eight and 
running the stacks fourteen to sixteen feet high, which can easily be 
done with a locomotive crane. 

As previously stated, ties which have been giveq a preliminary steam- 
ing dry rapidly, and the average time required to evaporate the moisture 
from them to put them in condition for treatment ia about three months, 
depending upon the character of the wood and climatic conditions. 
Ordinarily it requires from nine months to twelve months in the open air 
for hardwood tiea to aeaaon sufficiently for treatment. 
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(c) MAOBININa TIES. 

Wlieii the ties hav« BnfScientlj seasoned and are rendf for treatment, 
tbey are taken from staeka, passed through an adzing and boring 
machine and loaded directly on tram care to be transported to the ovens 
for the completion of the drying and thence to the impregnating cylinder 
for treatment with preservatives. 

The adzing and boring machine is preferably mounted on a standard 
gauge box car, which is moved about the yard and placed opposite the 
stacks of ties. A skid la placed between the stacks and the car on one 
side, and another skid is placed between the machine car and tram cars 
on the other aide. In loading ties on tiam cars care sbonld be exercised 
to pile them loosely, both vertically and horizontally, to permit the heated 
air in the ovens, as well as the preservative fluid in the retorts, to come 
in contact with all surfaceH. If the ties- are sawed the parting strips 
should be about one inch thick to keep the surfaces apart. It is not 
absolutely necessary to use parting strips for hewed ties. The yard 
tracks are bo arranged (being double, three rail) that the machine ear 
can be placed on one track and the tram cars on the other, which enables 
the machining of ties to be performed in the most economical manner. 

There are two causes of tie deterioration, decay and mechanical 
wear, and there is no economy in increasing the resistance of one 
without also increasing the resistance of the Other. Of these two 
destructive agencies decay is much the greater, but it is so inter- 
woven with mechanical wear that the two should be considered 
together. Heavy rails and the use of tie plates are only partial preven- 
tives of mechanical abrasion and do not reach the chief causes of 
mechanical destruction. Under eaisting oonditiooa, the greatest possible 
life and efficiency of ties is not obtained by American railroads and to a 
large extent this failure is due to two causes; (1) on account of ties not 
being properly seasoned for treatment with antiseptic, and (2) on 
account of not being properly prepared for service in track. I have 
already given attention to the first cause and will now consider the 
second. 

It lias been almost the universal practice on English, French and 
several European railways, to machine their ties before attacliing the 
rails or rail chairs to them. The consensus of opinion in Eurotie is to 
the effect that such preparation, by machining, is of marked liconomy. 
Years of observations and tests, on both treated and untreated ties, 
have proven that longer life is obtained by the machining operation. 
The majority of ties, either hewn or sawn, are somewhat winding when 
placed ill the track, and hewn ties may oSer a very irregular surface 
for one or botb rails. This causes a tie to work in the ballast, dimin- 
ishes its load bearing capacity and increases cost of track maintenance. 
The tie. seats for botb rails should be in the same plane. Indeed few 
even of the sawn ties present bearing surfaces to the rail that are in the 
same plane. Most ties, whether sawn or hewn, are either bowed or wind- 
ing, and in either case the rail crushes down the wood at the high contact 
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point. The machining of ties obviates tbe aecessitj of adzing them 
before laying in the track, thereby effecting a saving in the time and 
labor of the section men. It should also be borne in mind that during 
the time that ties are air aeasontDg, some distortion in shape will occur, 
and if adzed mechanically will have faces on the same plane. ' 

In fastening a rail to a tie, either a cut spike roust be driven, or a 
screw spike mast be turned into tbe tie structure. If a screw spike be 
Died in anj form now on tbe market, it is absolutely necessary to first 
bore 8 hole for it to enter. If a cut spike be used it is possible to drive 
it in most of our American tie woods without previously boring a hole, 
but even though 'it is possible to drive a spike without boring first, it 
has never yet been proven advisable to do so. Skilled wood workers and 
miU-wrights know that the holding of a heavy spike is greater when it 
follows a small hole than when driven directly into the wood structure. 
They alao know that each spike can be relied upon for an average holding 
power when it is driven to follow a hole, because it will not open cracks 
nor lead off into checks nor dodge tbe knots. It has been demonstrated 
.tbat a spike driven ioto a bored hole has alao much greater resistance 
to lateral pressure because it has the backing of the more solid wood, 
instead of broken and distorted fibres. Tests of 9/16" square spikes 
driven into T/16" round holes, show much more uniform as well as greater 
holding power than 9/16" spike directly driven. With the usual method 
of driving a cut spike into the tie there is excessive mutilation of the 
wood fibre, along the body of the spike, and a mass of crushed fibre 
forced forward at the point of the spike. In many cases it actually splits 
out in large sections in tbe lower half ot the tie and in many more cr.ses 
it causes serious checks. Furthermore, the boring of ties to be treated 
is very essential because the holes become mediums through whicl> 
chemicals reach the interior of the ties and penetrates radially from each 
hole, thus promoting impregnation. In, consequence also, the spike never 
opens the grain of the wood beyond the penetration depth. 

Thus, a tie when first properly seasoned, then adzed and bored and 
then properly treated with antiseptics, has received the most perfect 
protection at every point against the destructive -agencies of decay and 

It is essential to know the date when the ties were treated. Some 
railroads affix galvanized dating nails. This method is expensive and 
unsatisfactory. Instead of using dating nails a pneumatic branding 
device, consisting of two opposite cylinders with pistons, provided with 
dies for stamping dates, or any other information, and controlled by 
automatic air valves, may be placed directly behind the boring spindles 
and so timed to the machine feed that when the tie moves to the proper 
position, the dies advance and leave their deep sunken impression in 
both ends of the tie. 
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After the tiea have been mBchined and loaded direct!}' upon tram 
ears, 'they are traoaported to tlie drjdng ovena and from thence to the 
impregnating retort hereinafter described. 

The moisture content in timber haa a very appreciable effect upon 
the way in which it lenda itself to treatment, and any method that will 
place the wood in sueh good condition that it will be approximately the 
same moisture condition throughout is bound to result in a much more 
uniform penetration and disBemination of the antiseptic than can be 
obtained where such favorable conditions do not exist. The uniformity 
with which the preservative is distributed through the wood is one of 
the cardinal principles of proper wood preservation work. Slow air 
Beasoning ia not found suf&cient to insure a good preparation of the ties 

, and timbers for treatment and the drying should therefore be completed 
in the ovens. In France some of the treating planta are equipped with 
drying ovens and the seasoning of ties ia completed just prior to the 
treatment with antiseptic. In this way, it is claimed that a much better 
penetration and a more uniform distribution of the antiseptic is obtained, 
than when this process is omitted. 

Different woods absorb heat with different degrees of rapidity, 
depending principally upon the conductivity of their flbres. It has been 
demonstrated that an average of twenty-four hours is sufBcient time to 
heat timbers, such as railroad ties, through and through, and during this 
time the moisture content will be reduced three to fojir per cent. Of 
course, the timber will lose a much greater percentage of moisture during 
the air seasoning period, depending upon the length of time it is exposed 
to the open air and climatic conditions, but the object in placing it in 
ovens is not only to complete the air drying, but for two other very 
important reasons, namely, (1) it permits a perfect regularity of opera- 
tions at the plant in all seasons of the year and in all kinds of weather, 
and (2) the timber thus dried com^s to the impregnating retort in a hot' 
condition and the high temperature of the impregnating flnid, when intro- 
duced into the retort, is maintained when It comes in contact with the 
wood, consequently the penetration is deeper and more perfect. During 
the winter season, especially in the northern latitudes, it is frequently 

' necessary to close down the works on account of ties being covered with 
ice and snow. When such ties are placed in the retort for treatment the 

' warm impregnating fluid is chilled and congealed and, in conseqnence, 
the penetration is very slight. Again, ties exposed to the weather 
immediately prior to treatment are often drenched by heavy rains and 
absorb considerable water. This offsets, in a great measure, the air 
seasoning and makes it quite impossible to obtain good results from 
such seasoning alone. But with the ovens it is possible to get prime 
conditions preparatory to antiseptic treatment, and also hurry the season- 
ing of any timber which might be urgently needed. 
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In drying wood io the oveoB, whether in the form of railroad ties,- 
Btandard stock, or finished products, the application ot the ' requisite 
heat and cironlatiou must be carefully regulated throughout the entire 
process, or warping and checking are certain to result. Again, wood of 
different shapes and thickness is very differently affected by the same 
treatment. Finally the tissaes composing the wood, differing in form 
and physical properties as they do, and crossing each other in varioua 
directions, exert their own pecaliar influence upon the behavior of the 
wood during the drying. For instance, with our native woods, summer- 
wood and spring-wood show distinct tendencies in drying, and the same 
is true, in a less degree, of heart wood and sap wood. Or again, pro- 
nounced medullary rays further complicate the drying problem. Thus 
some woods yield their moisture more readily than others, so that the 
time *for drying differs widely with the specips as well as with the 
intended use. The rapidity with which the drying can be carried on, 
after the material has received a preliminary steaming, or air seasoning, 
therefore depends upon several factors, such as species of wood-, its soft- 
ness and porosity, proportion of heart wood and sap wood, its hardness 
and density, size, mass, intended use, and the manner in which it is 
presented to the air in the ovens. No positive rule can, therefore, be 
given as to the duration of the drying period and the temperature tor 
the various kinds of woods, under all conditions, but experience soon 
teaches the operator how rapidly the ties or lumber can be dried in the 
ovens, without injuring it, by splitting, checking, warping or honey- 
combing. 

It should not be inferred from the above that it is necessary to 
separate railroad ties into groups for drying in ovens, bnt should it be 
found desirable to do so, the yard arrangement is such as to render the 
separation easy. As the time required to obtain snfficient dryness varies, 
on account of the factors above mentioned, such tie^ or timbers as have 
first reached totality of dryness should wait in the ovens for the more 
refractory timbers. The time required in the ovens to complete the 
drying of railroad tl^s, which have undergone the several preceding steps, 
is about from eighteen to thirty hours, or an average of twenty-four 

The drying ovens, as a structure, are preferably built of Cement and 
masonry and correspond in length and size to the length of the impreg- 
nating retorts. The air is heated by means of heating coils, placed under 
or in the bottom of the ovens, and the circulation of the air is effected . 
by means of a blower or fan. Fresh air enters at the ends of the ovens, 
passes through the heating coils, thence in the oven chambers, thence 
through the loads or charges on the trams, to the opposite end of the 
ovens, thence downward into the moist air duct, thence into the moist 
air gallery, from whence it is drawn out and exhausted by means of the 
blower. Each oven is adapted to be operated independently of the other, 
BO that when one or more ovens are being charged, the others are not 
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, afEected. The velocity of the air is regulated by mesna of dampera and a 
blower or (an. The blower is operated by an. engine. One damper for 
each oven is situated at or near the entrance of the fresh air in the heat- 
ing 'obamber and the other at the exit of the moist air into the moist idr 
collection gallery. The temperature of the air is regulated by means of 
valves situated near the heaters for each oven. Therefore, the velocity 
and temperature of the air are under absolute control at all times. The 
free air space between the loads and the cylindrical walls in the ovens 
is only BufScient for clearance, »ay about three inches, so that the air nill 
pass through the loads and come in contact with all aurfacea of the 
material, inatead of pasaing _ around it and drying and warming the 
exterior more than the interior. At the beginning the temperature of the 
ovens should be about ninety-five degrees and gradually raised to one 
hundred and fifty to one hundred and aeventy-flve degreea F. A maxi- ' 
mum teinperatare of two hundred and thirty-six degrees P. may be 
attained, with a boiler pressure of one hundred pounds. 

In the basement of each oven there is a steel front, with a swinging 
door, and there is also a small cast iron door in the walls between the 
working gallery and the moist air gallery. These doors are for the pur- 
pose of ventilating the working galleries. By opening the two doors a 
current of fresh air can be made to pass through the working gallery into 
the moist air collection gallery. 

The transfer from the drying ovens is quickly made by meana of a 
transfer table and no appreciable amount of heat is loat while making 
the shift from a aid ovens to the impregnating retorta. It has been 
p<^u1arly supposed that, in operations on a large scale, it would involve 
considerable expense to move the tlea from the ateaming cylindera to the 
drying yards snd from the drying yards to the drying ovena, and from 
the drying ovens to the impregnating retorts, and thereby increase the 
coat of handling. This is incorrect. On the contrary, by means of the 
transfer table and the locomotive crane, the coat of handling ties and 
lumber may be actually reduced in most cases. 

GTeen timber fresh from the saw can be treated a& readily as older 
stock; sometimes apparently more readily, so that preliminary air season- 
ing may be dispensed with, thus, this system of steaming and dr3ang ties 
or lumber may be' employed with or without a treating plant adjunct. 



<») IMFBEaNATIHa WITH ANTISEPTIC OIIEUICAI.S. 

. After the timbers have remained in the ovens a sufficient length of 
time to thoroughly dry and warm them, the trams are drawn out onto a 
transfer table and immediately run into the impregnating cylinders for 
chemical treatment." The length of the said cylinders corresponds with 
thst of the drying oven and is capable of holding twelve tram loads of 
eight foot ties, each tram carrying between forty-five and fifty ties, or 
approximately five hundred and sisty ties per charge. 
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By means (already deBcribed> of a locomotive and a transfer table,, 
the shift from the ovens to the impregnating cylinder 1b quickly made, 
most of the time under cover, so that the loss of heat would be inappre- 
ciable. The heavy cast steel door of aaid cylinder is then hermetically 
closed and secuiely fastened and everything is ready for the treating 
operation. 

The duration of diverse phases of one complete operation, shown 
graphically on Fig 9, is as follows: 

(1) Charging the cylinder with ties 15 minutes. 

(2) Producing vacuum to 14 inches 45 " 

(3) Filling cylinder with chemical 15 " " 

(4) Continuation of filling with pressure pump 90 " 

(5) Retui'ning surplus chemical to working tank 15 " 

(6) Producing vacuum to hasten dryingof ties 30 " 

(7) Blowing back last remnant of chemical to working 

tank 15 " 

(S) Opening door and discbargiug cylinder 15 " 

Total 240 minutes, or four hours. 

In their order the first step is to produce a vacuum up to 14" of 
mercury and which should be attained within thirty to forty-five minutes. 
This is for the purpose of withdrawing some of the air from the cells and - 
pores of the wood and inducing absorption of chemical. The vacuum 
having been on for suflScient time it is held while the chemical is allowed 
to flow in, which it does very rapidly by the help of the vacuum and by 
gravity, until the impregnating cylinder is completely filled, it being 
understood that the chemical, whether it be creosote, chloride of zinc, 
or a mixture of the two, has been previously heated by means of coils in 
the respective tanks to a temperature of one hundred and seventy-live 
degrees F. (The solution pipes from the working tanks are connected to 
a dome in the bottom of the cylinder.} When the air pressure iu the 
impregnating retort reaches the atmospheric pressure, as shown by the 
vacuum gauge, an air valve with an overfiow pipe attached is opened to 
let the air escape from the retort, while filling. As soon as the fluid 
begins to flow in a full stream through the overflow pipe, indicating that 
the retort is full, the air valve is closed. When the cylinder is filled and 
the air pipe closed, the force or pressure pump is put into action and kept 
working until a pressure of say one hundred pounds per square inch is 
■ obtained. The more the chemical penetrates into the wood, the more the 
force pump has to be kept at work to maintain this nece.isary pressure, 
and the impregnation is considered complete when the manometer shows, 
for at least twenty minutes, that without further pumping the pressure 
has remained stationary at one hundred pounds — thus showing that the 
chemical is no longer penetrating into the wood. 

The duration of this phase of the operation varies from one to two 
hours, depending upon many factors, such as species of wood, its physical 
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structure, proportion of heart wood and sap wood, degree of seaaoning, 
size shape mass, and manj other conditions, not a single one of which is 
sufficiently well defined to make it poBsible or practicable to segregate 
timbers into manj groiips for treatment. The treatment should in all 
cases be carried to "refusal," which obviates the necessity for sorting 
ties or timbers into numerous groups, and this is -the only way to securn 
complete and thorough impregnation. The matter of first importance is to 
secure a thorough penetration. The matter of quantity and cost of 
antiseptic is a secondary consideration. The pressure should not exceed 
one hundred pounds per square Inch, as It is liable to injure the fibre 
of the wood. Some experienced operators claim that high pressure splits 
the wood along the medullary rays and is otherwise detrimental to the 
fibre of the wood. At any rate, it has been found that high pressure plays 
only a secondary part, when precaution has been taken to secure thorongh 
and complete seasoning of the ties aud previous warming in the ovens 
to the temperature of the chemical with which they are subsequently 
treated. The pipe connections between the pumps, tanks and impreg- 
nating cylinders are so arranged that straight creosote, straight chloride 
of zinc, or a mixture of the two ingredients, may be used on one or both 
cylinders. When a mixture of creosote and chloride of zinc is used, it 
is kept in agitation in the working tanks by means of steam jets and the 
fiuid is kept in constant agitation in the impregnating cylinder while the 
pressure pump is working, by means of a circulating system operated by a 
centrifugal pump. 

When the timber has absorbed all of the chemical it can imbibe, the 
pressure pump is stopped and the solution valve opened. At the same 
time the air compressor pump, wbicb is connected with the dome on top 
of the impregnating cylinder, is put into action, pumpiog air into the 
cylinder and forcing the excess chemical back to the working tank from 
which it was originally drawn, through the solution pipes. The solution 
valves are then closed and thereupon a vacuum is immediately created 
in the cylinder by means of a vacuum pump. This vacuum, which reed 
not exceed fourteen inches, is held about thirty minutes, or sufficient 
time to allow the ties to drip. This phase of the operation is for the 
purpose of removing the surplus fluid remaining on. the surface of the 
ties or timbers, so that they ean be handled more comfortably and 
prevent subsequent dripping, when drawn out of the cylinder. The 
vacuum reduces the temperature in the cylinder a little, and the cooling 
and coadeusing of the remnants of gases and vapors in the wood cells 
produce a vacuum suction to which is added the force of capillarity, 
drawing the chemicals deeper into the wood. 

When ties or timbers attain a sufficient degree of dryness so that 
they can be handled comfortably, the vacuum is released and the dripping 
returned to the working tank, from which it was originally drawn. This 
is accompanied by a "blow-back" system of piping. The air compressor 
pump is again put into action, forcing air into the cylinder and at the' 
aame time a blow-back valve is opened and the cylinder is thns cleared 
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of the laat-iemnant of aolutioa, which is carried to the proper working 
tank by an overhead pipe. Thia completes the treating operation. The 
doors being opened; the tram loads are drawn out and placed on a track in 
the yard where they are transferred to standard gauge gondola cars, by 
means of a locomotive crane, for shipment to destination. The neit 
«harge being prepared is run into the cylinder, the door closed and the 
whole operation is repeated. 

The pressure pumps are connected with 7,500 gallon measuring tanks, 
whieb have gauges operated by floats. In this way the volume of liquid 
forced into the timber by pressure pump is accurately determined. The 
working taofes are also provided with gauges operated by floats. The 
indicators on the tanks are read at the beginning and end of each opera- 
tion and the difference in the readings gives the volume of the chemicals 



YARD ARRANGEMENT. 

A new and original feature of the plant, as shown in the drawings 
accompanying this article, is the entire absence of switches for running 
trams from one part of the yard to the other and shifting of devices from 
track to track. Frequently the room or space, where a plant of thia kind 
must be located, is limited and precludes the possibility of building a 
plant of the ordinary kind, with switches. We h«ve planned a yard in 
which all of the tracks are parallel and relatively near to each other and 
which are crossed by a transfer table, adapted to move back and forth 
and serve all tracks abutting thereon. The space required for a plant of 
thia kind is about one-third less than required for the ordinary type. The 
quantity or length of the tracks is proportionately reduced. The plant 
is more compact and considerable saving in time and labor can be effected 
on that account. The maintenance and depreciation of tracks is 
materially reduced and finally the entire cost of the plant entirely 
equipped is actually less than that of the plant of the ordinary type, of 
equal capacity. The reduction of stock of ties necessary to Keep on 
hand, made possible by this improved method, is of very great impor- 
tance, not only in releasing the capital that is locked up in ties, while 
undergoing air seasoning, but reducing to a minimum the losses which 
occur through deterioration of ties, while they are air seasoning. 

Ordinarily a plant having a capacity of 1,000,000 ties or upwards, 
«ix drying ovens would perhaps be sufBeient. However, if it was found 
that a larger number was required, they could easily be installed in 
groups of five each, between the double parallel tracks. A plant might 
therefore be equipped with a sufficient number of drying ovens to receive 
all the ties and dispense with the open air treatment, but the original 
cost of the plant would necessarily be proportionately increased. 

At some future time we will give a full description of the mechanical 
appliances and equipment, used in connection with a plant, such as we 
have described. 
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APPROXIMATE COST OF PLANT. • 

The cost of the plant as illustrated and described in this article, 
completely equipped, exclusive of land, ^ould be approximately as 
follows: 

FOB PLANT. 

Four miles of track and- grading $20,000.00 

Six drying ovens with heating and ventilating apparatus and ■ 

iron work, complete 16,000.00 

Two steaming cylinders, saddles, piping, etc., installed 8,000.00 

Two impregoBting retorts, saddles, pipe connections, heating 

coils, etc., installed 12,000.00 

Three 150 H. P. boilers set, complete 4,200.00 

Iron, ateel and wooden tanks, complete 10,400.00 

Transfer table, electric motor, etc., installed, complete 5,500,00 

Briek buildings, ■ incinding machine shop 18,000.00 

Sewers 1,500.00 

Pumps, air compressor, vacuum, pressure, general service, etc.. 4,600.0Q 
Piping, solution pipes, steam pipes, air pipes, valves, etc., 

installed complete in retort building 5,800.00 

Fire hydrants and piping complete 2,500.00 

Electric plant and generator, wiring, etc., complete 3,000.00 

Scales, creosote and zinc chloride wells, driven wells, and mis- 
cellaneous items 4,000.00 

$115,500.00 
FOR EQUIPMENT. 

One twelve ton locomotive crane $ 4,500.00 

One switch engine 10 x 16 cylinders 3,000.00 

200 tram buggies '. 9,000.00 

Adzing and boring machine, mounted on 40 foot steel under- 
frame ear, eshauat fan, air compressor, complete 10,000.00 

$26,500.00 
BECAPITULATION. 

For plant $115,500.00 

For equipment 36,500.00 ' 

Total $142,000.00 

In addition to the above it is necessary to <arrv a stoi.k of creosote 
oil and zinc chloride, which would perhap" amount to $3U 000 00 on the 
average the year round. The abo\e plant can easilj treat 1500 000 ties . 
annually, with reasonable allowance for breakdowns and interruptions, 
provided it is operated night and day In the event 1 500 000 ties or 
more a year were treated, it would probably be netessary to add two 
units of five each, or ten ovens to the plant whicb would coat approxi- 
mately $23,000.00. It will be obsened that such a plant requires only 
about twenty acres of land and the tnoks amount to only four miles. 
Furthermore there is no need of a loading platform as the ties are trans- 
ferred from tram cars to gondola cars with a crane from the ground 
level. This saves approximately $^ OOO 00 m the installation of a plant. 
W F GOLTEA 
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(PAPEK BEAD BEFORE THE EIGHTH ANNOAL MEETING OP THE WOOD " 
PRESERVERS' ASSOCIArtON IS CHICAGO, JANUARY 18-18, 1B12.) 

TREATING SEASONED vs. UNSEASONED TIES. 

By F. J. ANGIER, 
SupcrintEndent Timbei PrcBcivation B. ft O. R. R. 

Naturally, the fiist question wbieb would arise in a subject of this 
kind is: What is a seasoned tief When we speak of an unaeasoned tie, 
we mean one freshly cut, or, at least, one that has been recently cut and 
lost but a, very small amount of the moisture whicb it origiually con- 
tained: ID other words, the sap wood is so completely filled with moisture 
that it would be impossible to thoroughly treat the tie until this moisture 
had been at least partially removed. A seasoned tie, therefore, is one 
that has been cut for some time and the moisture allowed to evaporate 
to a greater or less degree. 

The time necessary to season a tie so that it can be properly treated 
variea in different localities, as well as in different seaaona. The kind 
of wood also is of considerable importance. Oak ties, in Illinois, must be 
air-sesBOned six months or more, according to the time of year, before 
they can be properly treated. Some kinds of ties may be seasoned in 
three or four months. 

For the purpose of illustration, and as a basis for argument, we will 
assume that it requires six hours to treat a charge of thoroughly seasoned 
ties and uine hours to treat a charge of unseasoned ties. In other words, 
it requires one-half longer time to treat unseasoned ties. Of course, 
the time may vary one way or the other, but we found this to be a fair 
average. (It should be stated here that the treatment referred to is 
with a mixture of creosote and zinc chloride, known aa the Card 
Process.) 

Assuming this to be correct, your attention is respectfully called to 
the two tables fallowing, one showing the coat of treating .in a plane hav- 
ing a maximum capacity of 1,S00,DD0 seasoned ties a year, and the other 
the cost of treating in the same plant, where the maximum capacity is 
reduced to 1,200,000 unseasoned ties a year. 

SEASONED TIES. 
Capacity of Plant, 1,800,000 Per Year. 

Unloading from cars to ground to season at $0.0070 each $ IS, 600 

Loading from ground to trams at S0.0055 each 9,900 

Switching trains at (0.0020 per tie 3,600 

Loading treated ties out at $0.0065 each 11,700 

Fixed expenses 23,268 

Preservatives at IHc per tie 270,000 

Fuel (assume % less for seasoned over unseasoned ties) 3,600 

Insurance carried on 1,000,000 ties (estimated) 4,000 

Interest on 1,000,000 ties for six months, or 5 per cent on $250,000 12,500 

$353,168 
600,000 more seasoned ties treated than unseasoned, worth $0,044 

each (see statement) 26,400 

$0.1815 per tie. S326,768 
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UNSEASONED TIES. 

Capaeity of Plant, 1,200,000 Per Year. 

Unloading one-fourth from cars to ground to enable prompt 

relesBing of cars, at JO. 0070 t 2,100 

Loading 000,000 ties from ears to Crams at platform and 300,000 

ties from ground to trams aa $0.0055 6,600 

Switching 300,000 tiei from yard to retorts at SO. 0020. , 600 

Loading treated ties out at $0.0065 each . .' 7,800 

Fixed ejtpenseB 23,268 

Preeervativea at 15c per tie 180,000 

Fuel ■. : 8,400 

Insurance carried on 300,000 ties (estimated) 1,200 

Interest on 300,000 ties, or 5 per cent on »75,000 3,750 

«233,71S 
$0.1048 per tie. 

In each case the total cost of handling is shown from the moment the 
ties are received at the plant until they are loaded into cars for shipment. 

In the eaae of fixed expenses there are included the aalaries of the 
superintendent, general foreman, office force, engineers, firemen, etc., that 
is, all labor which would not change one way or the other, whether treat- 
ing seasoned or unseasoned ties. This amounts to $0.0129 per tie when 
treating 1,800,000 ties a year, and $0.0194 when treating 1,200,000 ties 

In the case of seasoned ties, where no steaming is done, it is 
assumed tbat insurance is caried on 1,000,000 ties for six months and 
that $250,000 will be continually invested at 5 per cent. 

In the case of nnseasoned ties, we must assame that at least 300,000 
will always be in the yard. This stock is necessary to provide against 
delay to plant as certain times of the year, when traffic is so great that 
company material can not be moved with regularity. Also, at certain 
times of the year, ties will be received faster than they can be treated, 
necessitating the storing of a portion of them. 

It is shown in the table that a treated tie is worth $0,044 to the 
eompany. This is obtained as follows; 

UNTREATED TIES. 

First cost $0.50 

Cost of putting in track 15 

Cost of tie in track 80.65 

5<fo interest on investment for six years 195 

Second renewal, end of six years 65 

5% interest on first investment for six years, ajid on second invest- 
ment for six years 39 

Total cost of tie for period of 13 years $1,885 

Averajte cost per tie per year $0,157 
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TREATED TIBe. 

First ooat tO.TO 

Cost of putting in track 15 

CoBt of tie in track $0.85 

5% on laveatmeiit for 12 yeate 51 

Total cost of tie for 12 years $1.36 

Average cost per tie per year $0,113 

Saving per tie per year $0,044. 
Uutreated ties are assumed to last six yeard, and treated ties twelve 

Asaiiming this to be reasonable, and that 600,000 more ties a year can 
be treated when thoronghly seasoned, deduct from the ooat of seasoned 
ties the difference between 1,800,000 ties and 1,200,000 ties, or 600,000 
ticB, at $0,044 each. We have a difference of $0.0133 per tie in favor of 
treating seasoned ties. This multiplied by 1,SOO,000, the nnmber of 
seasoned ties treated a year, represents a saving of $23,940 in favor of 
seasoned ties. 

In addition there would be a better penetration of the preservatives; 
therefore a longer life obtained for the ties and the lessened possibility 
of injury to the wood by steaming. When steaming there is alwajTi a 
large amount of sewage to dispose of, while in non-steaming there is 
practically none. The disposition of sewage is a difficult problem at most 
plants, because no matter how it is handled some of it will get into tbs 
rivers or creeks and pollute the water to anoh an eitent that damage 
suits may result. This is entirely avoided when naing aeaaoned ties. 

(PUBLISHED IN THE RAILWAY AND ERGINBEBING RBVIBW, 
FEBRUARY 10, 1912.) 
-„,.„., , „ . . . February 3rd, 1912. 

Editor, Eailway and Engiueenng Review: 

Among the papers presented at the American Wood Preservers' 
Association and printed in your issue of January 20th, there is one from 
Mr. P. J. Angler, superintendent of timber preservation, of the Baltimore 
& Ohio Uailroad, on "Treating' Seasoned vs. Unseasoned Ties." The dis- 
cussion of this paper was omitted for lack of time and I desire to make 
some comments on it, through the columns of your paper. 

While not speeifieally Bo stated, the impression left on my mind after 
reading this paper, and I think on that of most readers, is that no 
economy is effected or advantages derived by steaming ties prior to 
impregnation, but upon careful examination of the paper and through 
correspondence with Mr. Angler, I learn that it was not his intention 
to convey that impression. He writes "I am simply comparing air 
seasoned ties with abaolutely green ties or freshly cut tiea that come to 
the plant and which would have to be steamed in the siune cylinder in 
which they were treated." 

Mr. Angier was discussing the question of steaming and treating 
ties in the same cylinder, and his conclusions, so far as I understand, 
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are not against the. principle of steaming ties and timber, but against 

the method of steaming aad imprecating ties and timbers in the same 
cylinder. When the steamiog and impregnating is done in separate 
cylinders it tells a very different story. 

There is another clanse in Mr. Angier's paper which might perhaps 
be miBunderstood. He says in discussing seasoned ties: "In addition 
there would be a better penetration of the preservative; therefore, a 
longer life obtained for the ties." By this I understand that he means 
that unless the ties are atr-dried after the steaming, so as to remove the 
condensed water and vapor in the pores and cells, the entrance of the 
chemical into the wood will be obstructed. That is quite correct. Experi- 
ence has demonstrated that it is not feasible to impregnate timber with 
antiseptics immediately following the steaming, because the cells and 
pores are usually filled with water or condensed steam, which resistB the 
entrance of the chemical. A fair penetration can be obtained with linc 
chloride, because it is a water aolotion, but scarcely any can be obtained 
with creosote oil. Therefore it is very essential that ties and timbers 
be air dried after the steaming in order to remove the water or condensed 
steam from the pores and cells of the wood. 

I grant that it is neither economical or feasible to steam and impreg- 
nate ties and timbers in the same cylinder, but when this is done in 
separate cylinders the resnit is quite different. To illustrate, let us 
aaeume that the cost of treating ties by the Card process (zinc chloride, 
combined with creosote oil) without preliminary steaming, is 2(1 cents 
and the life an average of 12 years. Also let .\\a assume that the cost 
for steaming and treating ties by the Goltra and Card processes would 
be likewise 20 cents per tie, and the life thereby increased one year on 
account of the steaming and subsequent air drying. The comparison 
would be as follows: 

FIRST METHOD. 

Coat of ties $ .50 

Cost of treatment 20 

Laying in track 15 

Total $ .85 

Lasts 12 years. Annual charge (from published tables), .0901. 
SECOND METHOD. 

Cost of ties » .50 

Coat of treatment 20 

Laying in track 15 

Total $ .85 

Lasts 13 years. Annual charge (from published tables), .0850. 
The difEerencB in the annual charge is ,0051 par tie per year. Multi- 
plying thia by the average number of years, which in this case is 12^ 
years, gives .0637 or 6%c per tie, which represents the relative economy 
of the two methods. Should 1,800,000 ties be treated annually this 
saving or gain by steaming ties and subsequent air drying, would amount 
to $115,000. To this should be added the interest on net reduction of 
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Btock made possible by artificial seaaouing; insurance, taxes, etc., which 
we estimate amounts to not less than $35,000 in the case under considera- 
tion, making a total of 8150,000 gained or saved by steaming of the ties, 
whicli is enough to build and equip a plant every year. This seems almost 
incredible, but it becomes clear when figures and estimates are brought 
down to a, measurable basis. 

If it be granted that steaming and subsequent air drying of ties will 
put them in better condition to absorb the antiseptic, and thereby obtain 
a better panetration and dissemination of the chemical, and consequently 
increase the average life of the ties to the eitent of one year only, then 
the statements I have made above are correct. The definite amount 
gained oi saved by steaming of ties is a simple arithmetical problem, 
after agreeing upon the piemises. The cost of steaming aod treating 
ties in the same cylinder is just about the same as doing the work in 
separate cylinders; in fact, by means of labor and time saving appliances, 
suitable yard arrangement, etc., the cost of handling of the ties, which 
constitutes the bulk of the expense, can be actually lessened. 

We should not lose sight of the fact that Mr. Angier is simply com- 
paring ties steamed and treated in the same retort, which would, of 
course, reduce the output of a plant that treated ties in this manner; but 
if the plant is so constructed and provided with separate steaming 
cylinders, ties can be steamed eimultaneonsly with those that are under- 
going treatment and the output of the plant, therefore, would not be 
curtailed. 

I think it is generally conceded that the steaming, of ties or timbers 
prior to impregnation is essential to secure good treatment. For a period 
of twenty years after tie treating began to be practised extensively by 
several railroads in this country, steaming was used invariably and also 
very extensively, if not invariably, in foreign countries. Six or eight 
years ago the practice was discontinued in this country, in some places, 
particularly where creosote treatment was employed, not because steam- 
ing was considered useless or ineffective, but mainly for other reasons, 
flnch as expense, probable injury to the timber and difficulty of impreg- 
nating timber with creosote oil. However, all of these objections can 
be readily overcome by the application of proper methods of treating 
with suitable facilities. 

Finaliy, Mr. Angier says that the disposition of the sewage is a 
difficult problem. This is perhaps true when the steaming and treating 
is done in the same cylinder, but it is not the case when the work is done 
in separate cylinders. In the former method the extracts of the wood are 
mixed with the poisonous chemicals and would pollute the streams if they 
were turned into them. On the other hand, saps and juices extracted by 
steaming of wood in separate cylinders would be free froqi poisonous 
substances, and therefore not objectionable, and could be turned into the 
streams like other sewage, provided no use could be made of the extracts. 
Perhaps it may be found that the extracts have some value as a 
byproduct. W. F. GOLTRA. 
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.FROU A PAPER BY J. H. WATERMAN, 8UPEEINTENDENT OF TIUBER 

PRESERVATION, CHICAGO, BURLINGTON A QUINCY R. H., 

AT QALESBURQ, ILL., PRESENTED AT THE ANNUAL 

CONVENTION OP THE WOOD PHESEEVERa- 

ASHOOIATION, CHICAGO, JANUARV 18, 1912. 

YARD FOR PILING TIES AND TIMBERS 
AT A TREATING PLANT. 

This proposed deaign of yard for piling ties and timbera. Fig. 10, is an 
evolatioD of the present arraagement of tlie C. B. & Q. B. R. yard at the- 
Galesburg treating plant. The design has been studied out primarily for 

tbe piling of the materia! and not for the arrangement of a treating 
plant. The, following data pertain to its capacity. It aovere 95 acre& 
of ground, has 10^ miles of standard gauge track, and haa room for 
piling m million cross ties, 15 million feet of lumber, beaidea 12,000 
pieces of piling 16 to 54 ft. in' length. I have deaigued it in a manner 
to permit extensions, or it can be shortened or narrowed to auit desired 
capacity, without disarranging the facilities. 

Tbe illuatration ahowa a yard at the east end of the layout so as to- 
seenre an independent lead for switching cars without interference with 
the main part of the yard On the west end there is a lead where 2S to 
30 cars can be switched For inatani-e No 1 traclt is pract callj i 500 ft. 
long If it la desired to put a -ftring of pare on it the engine might not 
be able to handle 75 cars at one pull or it might be desired to cut the 
tram in two and switth from the east and In that chbo the engine- 
would swing throuRh the running track No 5 and switch from the west 
end and put the remainder of the oars where they are wanted 

The sharpeat curve iB 16 deg The frogs are all No 7 The curves 
are not ao sharp at tbe eaat end I want to especially call attention to 
the arrangement of the platforms an 1 the standard gauge tracks running 
on either aiie of them lod the convenience in switchinp on them Track 
No 5 1*1 the running traok and Nos 6 and " are storage trai-ks for empty 

For convenience ne will refer to the platforms as the north ]:1atform 
and the south platform \\ e will aaaume that the ars which hav e been 
set to the loading platform are loaded and ready to be pullei out The- 
awitch engine would come through track No > and pic t up the eara on 
the south Bide of the south platform baik op pick up the cars on the 
north side of the south jlatform and pull down on No 5 cut ofE go to- 
the west end down through track No fi pushing the emfty cars filling- 
up the Bouth platform firat on the south side and setting the rLUiainder 
on (he north side It would then back up and go in on the south track 
of the north platform piLk up the cars and go on in on the north tract 
of the north platform jutl back on track No 6 <.ut off go to the west 
end of tra k No 7 puahing the emptj cars in to the north platform, 
first on the south side and then on the north side then cut o& pick up- 
the loads on track No S pull east pick up tbe loads on track No 5 and 
take them out to the main yard 
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There are three-rail cross-over tracks in the east end of the yard. 
These are designed for a, standard gauge engine to push the loaded trams 
up to the retorts, and it will be noted that the trams can be pushed up 
to the retorts from the south side of the yard, or from the north, side of 
the yard; and the arrangement is so designed that a charge of ties can 
be pushed from either north or south in either of the six retorts. The 
platforms are raised and we use hoisting engyies for filling the retorts 
and also for taking ties out of the retorts and placing them on the plat- 
- forms for loading out. 

I would call attention to the design oa the west end of each platform 
of the narrow gauge tracks. An empty tram ear can be dropped from the 
south platform, north or south, and the same thing can ba done from the 
north platform, north or south. If a narrow gauge engine is used to push 
the trams the platform would be built on the level and have depressed 
tracks. With a standard gauge engine I prefer the raised platform. 
However, that question does not affect the general line up or arrangement 
of the yard. 

There are three narrow gauge tracks, which I term "hold-over" 
tracks, two south of the south platform and one north of the north plat- 
form. This yard is designed to have a place for everything and to try 
and have everything iu its place. Gentlemen connected with plants or 
material yards know that the expense of switching depends largely on 
how many times one must move a car before releasing it. You will 
notice a track for creosote and zinc chloride, a track for coal, a track for 
cinders, a track for the coaches and a track for derricks. 

For piling ties we have a three-rail track. I think the three-rail 
tracks are more practical than a narrow- gauge track on one side. In the 
first place, they save space. One does not have to go so far to carry the 
ties from the standard gauge cars when uoloadii^g them and it is not 
so far to carry them to the tram ears when loading them up.. This is 
true at least of half of the ties piled along the tracks used for ties. The 
design permits a standard gauge engine to push the trams to the retorts, 
so that they can be reached with the cable of the hoisting engine. 

If this was a new yard, just designed, I would put the ties in on 
No. 1 track. I would fill that np, that is, I would pile all the ties on 
No. 1 track that it would hold; then I would go to track No. 2, then 
No. 3, then No. 4, then to No. 11 and No. 12. Then when I started to 
treat, the first ties I would clean up would be those on No. 1 track. 
entirely, before I went to track No. 2. When I unloaded the ties on track 
No. £ I would begin to unload the ties on track No. 1. Then I would 
have this part of the yard for what we call the "dose" or the ears that 
come in every day. When I would get through treating the ties on track 
No. 2 I would go to track No. 3, then I would fill up or pile the ties on 
track No. 2, and so on through. 

It is feasible to set from i^O to TS cars to be unloaded at one time 
on any of the tracks intended for ties. Th« ideal way to unload is to 
begin, say, at the east end and unload to the center, then go to the west 



:vGoo»^lc 



S8 TREATING BAILHOAD TIES. 

end and unloail to the center, and nhile unloading oa the west end the 

empty cars on the east end can be putled out and reset with loads, and the 

same is true with the west end. After the cara have been emptied they 

can be pulled out and loada can be set in while the cars on the eaat end 

are being unloaded and handled. We unload alt of our ties by piece work. 

We pile our ties by what is known as "1 to 8" arrangement. We 

pile them four tiers baek.from the standard gauge .track, and some of 

them are piled twenty high. You will ask "Can yon pile them all 

twenty highF" I will be frank with you: When we have lots of the ties 
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Editor, Railway and Engin< 
Chicago, 111. 
The plan showing a proposed layout for wood preserving plant, pub- 
lished in your issue of Mareji 9th, which was presented by Mr. J, H. 
Waterman, Superintendent of Timber Preservation, C. B. & Q. R. K., is 
remarkable at least in- one respect, namely, its enormous size. Aside 
from this, the design does not present any novel features that we can 
discover. No scheme is submitted whereby economy of time and labor 
necessary for handling ties and timbers can be effected, nor any sugges- 
tions that would tend to improve the quality of treatment, over that of 
any methods in vogue. Although his plan may not be the present 
arrangement of the C. B. & Q. at Galesburg, Ills., which as is well known 
poBsesses several undesirable features and in consequence of not being 
properly laid out is an fispensive plant to operate, yet there is apparently 
no material difference between the two designs. The design that Mr. 
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Waterman has proposed as an ideal does not correct the faults and 
-deficiencies of the Burlington plant, whicb time and experience have 
revealed. 

He saya, "This proposed layout covers ninety-five acres and requires 
ten and one-half miles of standard gauge track." Prom a cursory exami- 
nation of his plan, we find that this includes approximately four miles at 
three-rail track, but in addition there is approximately four aud oue-balf 
miles of narrow gauge track, making in all fifteen miles of track. Assum- 
ing the average cost of building these traeka, of various kinds, al 
*5,000.00 per mile, tbey would cost in the neighborhood of $75,000.00. To 
this should be added the cost of grading, whicb we estimate at $10,1)00.00. 
Also frogs, switches and crossings, as listed belon, estimated to coat 
415,000.00. Mr. Waterman estimates the cost to build these yard tracks 
-complete, except grading, at $100,000.00. It should be borue in mind 
that this amount is for tracks only, the treating plant proper would cost 
an additional $150,000.00. We uuderstand that the cost of the Burling- 
ton plant complete was upwards of $250,000.00. We observe that the 
design or arrangement of yard as proposed requires a very large number 
-of froga, switches and crossings, as follows: 

32 frogs for standard gauge track. 
32 switches for standard gauge track. 

16 frogs for combination standard and narrow gauge track. 
16 switches for combination standard and narrow gauge track. 
. 5S frogs for narrow gauge track. 
5S switches for narrow gauge track. 
2S crossings for narrow gauge with narrow gauge track. 
10 crossings for narrow gauge with standard gauge track. 

6 crossings for narrow gauge with three-rail track. 

5 crossings for three-rail with three-rail track. 



a of the design will convince anyone acquainted with 
track construction that there are many problems in complicated and 
highly expensive work here presented, and we venture to say that should 
an engineer attempt to work up tbe details of this extensive net work of 
tracks, he would discover that the design presents mechanical difficulties, 
that would necessitate radical changes, and would undoubtedly come to 
the conclusion that the expenditure of so much money in track material 
-could be more profitably employed in other ways. With proper arrange- 
meni of yard tracks and with adequate facilities for handling ties and 
timbers, the area of the yard, amount of trackage, and number of froga, 
■CSD materially be reduced without decreasing the capacity of the treat- 
ing plant. The writer designed a treating plant, that has nearly the 
same capacity as shown in Mr. Waterman's plan, which requires only 
four miles of track, fourteen frogs and fourteen switches, no crossings, 
and the appregHte cost of the tracks complete being approximately 
124.000.00. and tbe area of land required is only twenty acres. 
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Would it not be wiser to ex|ienii this difference in the cost of yard 
trachs, amounting to $76,000.00, for something that would both reduce the 
cost of operation and improve the quality of tieatmentf In our opinion, 
the money could be liettpr employed by putting it into equipment, such as 
steaming cylinders, drying ovens, locomotive cranes, tram buggieEs, adzing 
and boring machine to prepare ties for treatment, transfer table and other 
facilities, which would lessen the cost of labor in handling the material 
and greatly enhance the quality of treatment. 

Mr. Waterman's plan shows two elevated platforms, each 500 feet 
long, or 1,000 lineal feet, which we estimate would cost approximately 
$6,000.00. Wherever ties are handled with locomotive cranes, there is 
not any neeesBity for elevated platforms or depressed tracks. Ties ajid 
timbers can be loaded into box cars, stock cars, or gondola cars, with a 
locomotive erane, more expeditiously and economically than it can possibly 
be done by hand from elevated platforms or depressed tracks. It waa 
our privilege recently to wateh the loading and unloading of cross ties 
with a locomotive crane at the American Creosote Works, New Orleans, 
La., and we were impressed with the rapii'.ity and ease with which the 
work was done, and venture to say that the cost of handling these crosa 
ties at the New Orleans Plant is very much less than at the Galesburg 
plant. Practically all of these ties were received and shipped in box 

In order to convey clearer understanding of the two methods of 
stacking ties and timbers for air seasoning and then reloading on trams 
for treatment, we present the two accompanying drawings, Figs. 11 and 
IS, made to the same scale, showing the arrangement of yard tracks and 
facilities for doing the work. According to Mr. Waterman's plan the tie 
storage tracks, which are all three-rail, are laid single, while in our. plan 
they are laid double. Our arrangement admits stacking of ties and tim- 
bers on both sides of these tracks with a locomotive crane. The other plan 
does not admit of this_, except for timber. Mr. Waterman favors the use of 
a locomotive erane to pile heavy timbers, but not for cross ties. Cross tiea 
constitute fcrhaps ninety per cent of the material treated at railroid 
plants He evidently recognizes the economy effected bv using the 
locomotue crane for handling timbers as he remarked at the innual 
meeting of the American ^\ ood Preservers' ^saociatjon, m 1911, in 
speaking about stacking or piling "iou will note that we pile them 20 
high Some sav thi*" is very expen'ine Not so with a good up to date 
crane 'iou would be surprised how cheaply we pile them—average of 
five cents per stick " If piling and heaiv timbers can be handled so 
economically with a modern crane, why not handle cross ties m the same 
wavt ^\ith a proper yard arrangement, as we have proposed, it can ba 
done By our method the tram loads of ties are brought from the steam 
mg cylinders and plated on cither one of the double three rail tracks 
The locomotive crane which is standard gauge is set upon the opposite 
track Tb6 crane is equipped with a hook that grips four tief at a time 
The cranesman lowers this hook to tin tram load of ties and when it has 
gripped four ties he deposits thim on the stack One or two men itand 
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on the Htacks to guide and straighten the ties into place If leslrable it 
IB possible to lift the entire tram load eonsistinft of fift^ to sixty ties 
bj passing chains Bronnd the enJs ot thp loal of tie'i and hoist them 
bodih and lepoBit on the stacks Tbc unl a ling and stacking of ties 
can be aciomplishe nith mar\t.lous rapi lit} ease an 1 ei.on ni> with a 
locomotive crane Un tbe contrarj with Biiih a ^ard arrangement anl 
metl od ss proposed b\ Mr U aterman it is nece'isar\ to i nioad the ties 
from box ars one at a time b} hand carry them sometimes long dis 
tanees and up on high sta ks a method that is slow lal oruus and 
^penBive 

As to the method of piling ties m the vard According to Mr 
'Waterman s plan tbe ties are stacked in solil blocks of four piles deep 
and tweUe piles long with an alley twentj feet wide between the blocks 
They are usually stackel one by eight eighteen tiers <.r between ten to 
eleven feet high lOS tiirs in a pile a 184 ties m a block In our jlan 
ties are stacked in ojen blocks of S6 piles aix each wav with a four 
foot alley bttween tie blocks anl a two foot allev between eiery two 
piles so that one md of e^erv pile is eiposel t( the air The stacking 
IS one bi eight also but the stacks aje carried up twentj'-eigbt tiers, or 
fifteen to "lUeen feet high 1 tiei in a pile or 6,120 ties in a block. The 
Btacbinj. can bt carried uj higher with a lo omotive crane than can be 
a com) lis] e I bj hand labor 

Mr Waterman sajs In pilmp ties we have a three-rail track. I 
think three rail tra ks are more practical than narrow gauge tracks on 
one aide In the first place thej Baie spa e." This is true, however, 
a double track three rail system which permits the use of a locomotive 
Lrane s more economical of space because the ties can be stacked much 
higher Let us do a little figuring In a spice or block lO^i feet by 110 
feet or 11 'j square feet "\Ir Waterman piles 10,3GS ties, which is equal 
to o e and one tenth square feet of space per tie, whereas in our space or 
bio k of 8" feet bj o9 feet or i SJfi square feet, we pile 6,120 ties, which 
IS cijUdl to only eii,ht t ntbs of a square foot of space per tie, or twenty- 
seven per cent less Therefore the 13.\ ng of space is in favor of the 
double track system 

A large reiuction of area and trackage can be effected by the use 
of the transfer table for swit hing cars and trams at plants or this 
character Mr Waterman sajs Ijentlemeo connected with plants or 
material jards know that the expense of switching largely depends 
upon how manv times one must move tbe car before releasing it." This 
IB true aid he might ha>e added the distance that the cars, and trams 
have to travel afEects the expense for sw tching. A large reduction in 
the nun be r of times a car or tram his to be moved and the distance it 
has to be hauled before it is release! can be accomplished by the use 
of a transfer table to do the switching instead of performing that service 
in the old wav of runnang switches with a locomotive. The transfer table 
s a great tin e an 1 lal or sa\ er Trams of t es or timbers can be placed 
in the steaming cylinders o\ens or impregnating retorts in much lees 
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time with a tranlfer table than it would take to travel with a train of 
traniH over a mile or more of tracks and through a net work of switches. 
Standard gauge cars can also be shifted by means of a transfer table to 
any track in the yard, if deaired, although it would be eeldom that sucb 
cars would be placed in the tie storage yard, TIm transfer table is not 
odIj more expeditious and more economical, but also redncos to a mini- 
mnm tbe time that retorts may be idle. When switching is done in tbe 
ordinary way, there are frequently many delays. 

The double track three-rail arrangement affords another very impor- 
tant advantage. It admits the nse of an adzing and boilng machina, 
mounted on a standard gauge car, for machining and conditioning the 
ties for treatment. The car can be moved about the yard, from' point to 
point and placed opposite the stacks of ties.' The car is set on one of the 
double tracks in front of the pile of ties that are ready for treatment 
and empty trans are set upon tbe opposite tracks. An endless chain con- 
veyor is placed between tbe stacks of ties and the car, and a skid is 
placed between the machine cars and the tram car, on tbe other side. 
The codveyor between tbe machine car and the stacks of ties is raised 
or lowered to suit the heights of the stacks. Thui* the ties are loaded on 
trams at the same time ihat they are machined and it might be said are 
loaded mechanically. This method is much speedier and less laborious 
than when performed by hand labor. The ties pass through the machine 
at the rate of 200 per hour. The cost of taking the ties from the pile, 
machining and loading them on trams, is approximately two cents per 
tie. Mr. Waterman's plan with single three-rail track does not afford 
thia advantage. 

Another serious objection to Mr. Waterman 's layout In yard is the 
difBculty met with in attempting to sort the ties or timbers into groups 
for treatment, in the yard. There are a good many engineers who con- 
seienciously believe that all ties and timbers should be grouped according 
to species, proportion of heart wood and sap wood, degree of seasoning, 
sawn or hewn, etc., before treatment. While we do not think It is neces- 
sary to separate the ties into gioups for treating efficiency, yet it is often 
necessary to separate them for commercial economy, for instance, white 
oak and chestnut are usually separated from beech, red oak or other 
treatment ties; cull ties separated from good ties; eight foot from eight 
and ft half foot ties; sawed from hewed ties; and hardwood from soft- 
wood ties. But such separations are for commercial economy and not for 
treating eificiency. In any event our track layout admits of any group- 
ing or segregation of the timber that might be necessary, as will be 
observed by examination of our design. The incoming green ties, which 
are usually loaded in box cara, are delivered on a track, as shown on 
plan. Alongside of this track the empty trams are placed. The trans- 
ferring of the ties from the standard gauge ears to the tram cars is 
performed by hand or by conveyor, and any sorting ur grouping that is 
found necessary can be accomplished easily and eeonomioally. It hai not 
been found practical to group tiee and timber as they are loaded on cars 
M points of shipment and such grouping as experience may teach us is' 
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necesBaiy in order to secure good treatment of the materisl shovld be 
performed at the plant. The AmeTtcan Raiiwaj Engineeruig Aasociation 
have evideatlj recognized this fact, bb at the last meeting tbey adopted 
the following recommendation of the Coinmittee on Wood Preservation: 
"The separation in the yud on the basis the ties are to be grouped for 
treatment, is an essential and economical practice." Mr. Waterman's 
layout makes it eztremelj difGcult to sort ties Into groups in the yard, 
as one can readily observe by examining his design. By our method it 
is joBt as easy to sort the material as not and no extra work or cost is 
entailed, as the separation can be made as the ties are loaded on the 
trams. 

Mr. Waterman says he would fill np the tracks numbered 1, 2, 3 up 
to 12 and when he started to treat he would clean up the tracks on the 
same order. He would then totally disregard the different lengths of 
time the various species of timber require in ordinary air seasoning, tc 
put them in condition for treatment. It is a neB known fact that soma 
timbers take longer to season than others, for example, beech requires 
six to eight months, red oak ten to twelve months. Again climatic con- 
ditions influence the rate of seasoning; ties season faster in Summer than 
in Winter. Tbns no attention is paid to the seasoning, which is one of the 
principal factors influencing' the penetration and abeorpttbn, but he would 
clean up the ties in rotation no matter what their moisture condition 
might be. 

The method of treating ties and timbers, which has been Id vogue 
at Oalesburg, necessitates the carrying of large stock of material on hand 
for air seasoning. We estimate that the value of the material which 
Mr. Waterman anticipates to carry on hand is in the neighborhood of 
$1,300,000.00. This enormous stock ean be greatly reduced by giving 
the material a preliminary steaming upon arrival at the treating pla^t. 
The period of open air seasoning of hardwoods can thereby be shortened 
from an average of nine months to an average of three mouths, conse- 
quently it would not be necessary to carry on hand more than one-third 
of the stock mentioned by Mr. Waterman and would release about 
tS67 ,000.00 of capital locked up in stock on hand nndergoing air season- 
ing. As Mr. Waterman is an ex-Storekeeper, he 'no doubt realizes the 
importance of keeping down the amount of stock on hand to the lowest 
notch, commensurate with the needs of the railroad. Steaming effects 
other economies besides that just mentioned. It lessens the lose through 
deterioration of ties while undergoing air seasoning; it puts the materia) 
in a more receptive condition to receive the antiseptic, consequently a 
better penetration and dissemination of the chemical in the wood is 
obtained; taxes and insurance are correspondingly lessened with reduc- 
tion of stock on hand; cost of maiotenance of tracks is greatly reduced, 
as much less trackage and storage room are required by this method. For 
thorone'h work, steaming cylinders and drying ovens are absolutely indio- 
p«nBable and the yard arrangement should be so designed as to bring these 
■djnnets into close working relation with the other parts of the treating 
•plant. W. P. GOLTBA. 
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PREFACE TO PART III. 

The booklet entitled, "Some Facts About Treating Hailroad Cross 
Ties," puWialied two months ago, baa met with simh favor and demand 
that the Author concluded to collect in a convenieot form some edi- 
torials and coTFespondence which appeared in tlie Railway and Engiceer- 
ing Review, in the months of November and December, 1912, and make 
it Part III of his treatise on treating railroad ties. The questions of 
■'Mechanical Life of Ties" and "Essentials for Bffeetive Work in 
Timber Treating" are discussed and it is hoped the information con- 
tained in this pamphlet may be found interesting as well as instrnctive 
to the reader. 

THE AUTHOR. 

Cleveland, Ohio, January 10th, 1913. 
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THE SHELL GAME IN TIMBER TREATMENT. 

Evidence of malpractice in timber treatment continues to appear. 
An engineer writes us that he was "juat in from a three weeks' bridge 
inspection trip, and some of the developments of treated timber have 
been eye (genera" to Mm. He then goes on to tell about shallow pene- 
tration of the preservative in bridge timber that earns under his observa- 
tion, decay having well progressed in some of the creosoted piles after 
a service as short as only four years. 

It is regretful that, considering past experience Jn this country, 
such reports of creosoting work should be possible. It is not so long 
ago, when timber was cheaper, that creosoting of railroad ties and 
other timbers was but little practiced in this country, being put out 
of consideration because of the coat, and for that reason only. Because 
of the predicted increase in price of timber, however, engineers looked 
forward to the time when creosoting, which was much more expensive 
than other forms of timber treatment then iu vogue, would become an 
economical 'practice. Judging from the 'long use of creosoting in 
Europe it was generally understood to be the best' known method of 
treating timber for protection against decay. This view was so gen- 
erally accepted that no question was raised as to the superiority of 
creosote for an antiseptic in timber treatment. 

Eventually more extensive use of creosoting came about, and rather 
sooner than had been expected, but the application was not in all 
cases in accordance with what had hitherto been considered standard 
practice, various schemes for saving medicine being proposed as sub- 
stitutes for full treatment of creosote. Doubt was entertained as to 
whether any of these partial-dose methods would result satisfactorily. 
In Tact one of the best authorities, if not the best acknowledged 
authority, on timber treating in this country, some eight or ten years 
ago, observing the tendency to adopt experimental methods which were 
being exploited under the name of "creosoting," in lieu of what was 
known to be good practice, predicted that disappointing results were 
bound to follow, and we are inclined to beliove that his prophecies are 
coming true. 

It .was remarkable that many railway managements who were 
taking up timber treatment for the first time seemed to be under the 
impression that al! timber treating methods, so far as this country was 
concerned, were experimental, when, leaJly, long-time records were 
available that would have ihown the real worth of either the creosoting 
01 zinc chloride methods had these records been sought and consulted. 
Lndoubtedly some were misled by claims qu te w delv c rculated at the 
time to the effect that the re or is of anj processes of treatment which 
had been practiced in this countrv bj the railroadf were too meager to 
pro^e an\thing as to the merits ot the kinds of treatment that had been 
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isei llente it was auppoaed or at any rate claimed oo the part of 
Home that timber treatment work m this eountrj was something entirely 
new an 1 essentially expenmental so that the logical thing to do wa<i to 
tTT eierjthing that was offered At any rate much Lreoacting of the 
shell deep tar mixed or other spurious kind has been carried on and 
hardly any better results could be expected than la reportel by the corre 
cpondent nbo\e quoted 

In Prance where the creosoting of railroad ties s an oil industry 
heaiy treatment has been the rule forcing into the t mber all of the 
creosote that it would take In England also the ere sot ng of railroad 
ties IS an old industrv but on the average a somewhat smaller quantity 
of creosote per unit volume of timber has been used than was lommon 
practice in France In comparisona of the practical results obtamel m 
the two tountriea it has alwaya been reported that the life obtained from 
creoaoted ties m France was longer than in England jurelj and simpU 
because of the larger anoint of material usel per nnit of the treated 
timber If the long atan ling resulti of esperiente in these countries 
have been correctly represented and if anv significance attaches to them 
»e fail to «ee the logn, in much of the sopposedlv experimental work 
that has been done in this countrv If the life of the timber depenis 
upon tic amount of preseriativc iniected as longtime experience seems 
to teach then scrimping the material might be expected to result aa 
s rimping usually does in other engineering work no matter un ler what 
name or lisguiie the art i'^ practiced 



(FROM KAII.WAY AKD. ENGINEERING REVIEW, 
NOVEMBER 9, 1912.) 

DEPTH OF PENETRATION IN TIMBER TREATMENT. 

Chicago, Nov. 5, 19121 
Kditor Railway and Kngineering Review: 

The editorial on "The Shell Game in Timber Treatment,'.' appear- 
ing in your issue of November 2, is a rather severe shot at some one, 
and causes the reader to wonder against whom it ia aimed, the independ- 
ent treating companiea, the promoters of patented treating processes, or 
the railroads themselves. 

Is it not a fact that the independent companies, doing contract work, 
are willing to inject into the timber all the antiseptic material that the 
railroads are willing to pay for? Is it not true that the patented pro- 
cesses are designed to give a fairly good degree of immunity at a low 
cost, and that the railroad companies are the beneficiaries of the reduc- 
tion in price! Also ia it not true that the principal rcaison for inadequate 
treatment is that the railroads will not stand for the expense, of a 
thorough treatment) 

Of craurse, if the treating companies do not furniah the quality or 
quantity of treatment called for in their contracts, or if they, or the 
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1 rojnoters of the patentel processes misrepresent tbe beaefiti to be 
derived from partial treatment the} are blamable and should be 
denounced but if thej make their representations m good faith and do 
their work honestly the respon^iibility rests with the purchaser If he 
expects bomethinji^ for nothing or if he is willing to take a i,hani,e on the 
e onomy of a light treatment knowing that be usuallj gets no more than 
] e IS milling to paj for then the responsibilitv of success or failure w 

^or should the railroads be blamed thoughtlessly for their attitude 
The conseriation of tie life includes more factors than that of decav 
reaiatan e alone Ties depreciate from wear as well as decay and while 
near and de ay are intluencel one b\ th« other and the effects ran not in 
I ractice be entirely differentiate! it is true that the higheit eeonomy 
<an be realize! onh b\ an intelligent balanung of the means of guard 
ing against these two destructive agencies 

^\hlle ties treated to refusal mav be gnen a life of upwarls of 
tnentv vears measured in terms of decay only there can certainly be no 
e<ouom> in expending the amount of monev necessary to obtain aufh 
treatment if the mechanical life is limited to a much shorter period Tbi^ 
seems to be the condition which has prevailed m the past Tbe greatest 
econom} is therefore "(ecured by providing the beat mechanical i rote tion 
fossible and spending the smallest amoint for treatment which will g le 
a decav immunitv equal to the mechanical life We have th !•< three 
factors in the xroblem the cost ot mechanical protection the cost of 
treatment and the ost of new ties 

If the average cost m the track of soft wocd ties untreatel i^ 60 
cents and the average life untreated is six years it is obvious that no 
road would be warrantel ii spending more than 60 ents for me hanical 
protection and treatment to secure double the life Otherwise it would 
be cheaper to buy a new tie 

Tic treatment to refusal of soft ties would give an average injection 
of not far from IG pounds of oil per cubi foot, anl the cost of thi^ treat 
ment would be not leas than forty-five cents per tie. The best mechanical 
protection possible with present day devices (which will not give a life 
equal to the decay resistance obtained by this treatment) would coat at 
least 35 cents, a total of 80 cents per tie. It is, thertfore, apparent that 
too much would be spent for treatment beranse the treatment and 
mechanical protection are not properly balanced, and because a new tie 
could be bought and put in the track for 60 cents. If a service of more 
than 16 years could be obtained by means of the above treatment and 
protection, then it would begin to show some economy. It is in the 
mechanical protection, however, that the limit is soonest reached. 

With the quality of roadbed, and the wheel loads prevailing in this 
country no comparison as to tie life can juatly be drawn between the 
United States and France. Over there they do not wear th«ir ties out. 
We do, and therefore, before it is economically possible for us to give ties 
the maximum treatment, it will be necessary to provide against their 
mechanical destruction for a period equal to the decay immunity secured 
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by Buch treatment. Mechanical protectirai should be the first to receive 
consideratioD, because upoii it depends, to a great extent, tlie value of the 
chemical treatment. The important thing to be kept in mind is that only 
by iucreasiug the mechanical life in a corresponding degree, can the 
chemical treatment be much increased with econom}'. 

J. A. LOUNSBUEY. 



DECAY AND MECHANICAL WEAR OF TIES. 

A eorrcBpondent refers to our editorial of last week, in which we 
^nted upon inefficient work in timber treatment, and he would 
like to know against whom these remarks were aimed — "the independent 
treating companies, the promoters of patent treating processes or the 
railroads themselves." Answering liim in direct manner we may say 
that we have known all three of these interested parties to be accused 
of responsibility for scrimping the material in timber treating work. 
As to this it remains only to be said that if the poor work is chargeable 
to the wood preserving contractors or to the promoters of patented 
processes or patented solutions, the remedy is obvious; but if it is 
chargeable to the railroads themselves, as we believe it is in some 
instances that have been brought to our notice, then, very clearly, no 
one else is to blame, as our correspondent very truly observes. Thus 
far, there is really nothing to argne about, granting that the respon- 
sibility for the poor work can be definitely located. 

A thing in our correspondent's letter that is of real interest to 
discuss is the point which he raises in reference to economy in the 
partial-dose method of treating railroad ties. He seems to uphold such 
practice, taking the ground that to inject into the timber all of the 
creosote that it will receive might preserve-it so well against decay 
(hat it would outlive its usefulness! According to this view thoroughly 
treated ties will resist decay for a period longer than the "mechanical 
life" that is possible, the tie actnally failing from wear before it has 
become decayed. His proposition is broadly enough stated, for he 
takes into account that wear and decay are to some extent inter- 
dependent, which view is correct, the wear of timber being accelerated 
aa decay sets in, while the wearing of ties, as by rail cutting, undonbt- 
edly promotes decay by making ready access for water to the interior 
fibers of the wood. 

We are pleased that Mr. IjOiinsbury has brought up this question, 
for wc think it a timely one. The idea is, indeed, to some extent 
current that it would not pay to practice full creosote treatment of 
railroad ties in this country, for not a few seem to think that the life 
of ties treated by the best and most thorough processes wonid depend 
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more upon meehanical wear than upon deea> of the timber. A railway 
official not long aince told the writer that his company was treating 
itB ties with a. limited amount of ere note the am being to preserve 
the timber ooly as long a« the tic coull resist mechanical wear. 

Ho much ha.a been said about this matter of mechaoical wear" 
that we tbiak it might be well to get a corre t understandiag as to 
luit what the term is meant to convey Does it mean rail cutting! 
or spike hillingl or both of these and something more? In bis refer- 
ence to the subject our corresepondeut con lines bis remarks to soft 
wood ties Now as to this kind of timber it must be conceded that 
under heavy traffic mechanical protection is neceBsary whether the 
ties are treated or not It is no uncommon thing to find untreated pine 
ties or ties of other soft woods ruined by rail LUtting before the wood 
has decaied Applying then to such ties the principle of gaging the 
thoroughness of the treatment to suit the prospective durability of the 
ties unler raechamcal weaj very clearlv there should be no treatment at 
all Now of course rail cutting occurs at \ar-Mng rates, according to the 
densitv of the traffic magnitude of a^Ie loads eicellence of rail surface, 
and perhaps other factors and m some instances it might be so slow that 
I n protected ties will fail from deciy sooner than from rail cutting. In 
such eases the question of preaer\ itive treatment la clearly worth con- 
sidering but let us ask who would tbink of putting a treated tie into 
the track where the conditions are such that rail ci tting is bound to 
occur without protecting it with tie platesi In fact it is only a matter 
of common knowledge that so far as soft wood ties are concerned, tie 
plates are require 1 whether the tics are treated or not, and they have 
long been and are still being used by the million on untreated ties. Tie 
plates were a standard track devi e all over the country years before tie 
treatment was pra< tice 1 to am conai lerable extent east of the Mississippi 
river It is therefore fosy argument to combine tost of mechanical pro- 
tection with cost of treatment in arrmug at the cost of treated ties in 
the track and not to consider it at all as does our correspondent, in 
stating the cost of untreited ties He a-^sumes the cost of untreated ties 
m the tra k at 60 cents the cost of mechanical protection at 35 cents, 
and the cost of treatment to refusal at 4a cents He then would have 
us believe that the coat of treated ties compares with the cost of untreated 
as 140 tents to 60 cents when realh following the common practice, of 
our railroads the cost of mechanical rrotection should be included in 
both cases and we then have the c st of the treatel tie, mechanically 
protected, comparing with the cost ot the untreated tie also mechanically 
protected as 140 cents to 05 cents This is how the arithmetic of. this 
question looks to the writer 

Again if the rait cutting action is severe enough to affect the life 
of oak or other hard wocd ties independently of failure by decay, we 
take It that no competint engineer would hesitate to apply tie plates to 
such timber. In the ease of treated oak, tie plates should certainly be 
used if there is liability of failure froin rail cutting sooner than by decay; 
and, with such mechanical protection, whether the tie be soft wood or 
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hBril wood we should th nk t wouH be the part of w slom to treat the 
fie as thoroughlv as j oss ble grant ng that t e plate can effect elj 
protect t from ra I c tt np and as to th s we th nk there a hardl3 anv 
quest on Is it not tr e that n mo^t eases where t es I a e ta led fron 
wear there has DOt been a 1 equate protect on a^ nst ra I cutt ng or that 
t e plates ve e not appl el unt 1 after rail c tting had begun? 

Aa to fa lure b sp ke k 11 ng t s true that the life of t es both 
treated an 1 untreate 1 ma be si ortened b\ njud e ous el ang ng of the 
poa t on of sp kes when relav ng ra 1 or n regag ng or n sh mm an or 
perhaps some other k nls of tra k work where reap king t lone but 
8 ch pr^ct ee s ndependent of anv q est on of t e treatment tt e ha e 
manv t mes eallel atteot ou to th i th ng and t does not e eaaar 1 
follow that sp ke k 11 ng of t es s bound to res It la the cour e of a nore 
r less defin te term of vears although t does occ r from mj roper 
n ethods of work It la bad pra t ee when retaying ra la to hange the 
I oa t on of each sp ke to the n "a te de of the tie face The 1 ng 
of a sp ke of any k nd or n an n anner nto ate nece sar 1 se era the 
fibers n a go dly port on of the w dth of the t e and as of en aa th s 
oper'Jt on s repeated in a d reet 1 ne across the tie b f o n u h nearer 
a the t e at that pout cut n twain When rela ng ra la eacl sp ke f 
praet able should be relr en n the ame hole or the san e hole plugged 
and where proper practice is ubaened in redriving spikea the destruction 
of the tie from this cause need not result. Neither la it to be overlooked 
that if ties were bored for the spikes, instead of driving the spikes into 
the solid timber, thereby crushing and displacing the fibers, the integrity 
of the timber in contact with the spikes could be longer maintained. In 
all treated ties boring for the spikes should certainly be practiced, the 
boring being done preferably before treatmeut, and, at all cventa, pre- 
servative material should be poured into the holes before the spikes are 
driven. So much for the mechanical wear of the tiea from the spikes. 

As to the question of the decay of the wood fiber surrounding the 
spikes before anch oceura in the body of the tie, the cooditions are all 
the worse the shallower the penetration of the treating solution. The 
spike must necessarily penetrate the interior of the tie,' and if tliere be no 
preservative there, what is to prevent decay, especially where spikes have 
been pulled and the holes not carefully plugged! 

In what other ways can ties fail through mechanical wear than in 
those atatedf We have, to be sure, seen ties reduced in size to that of a 
fence poat, nothing remaining but the heart of the timber, the tie having 
seemingly been pounded to pieces against the corners of particles of stone 
.ballast, but in auch cases careful iuvestigation would show that the sap 
or exterior parts of the tie had softened from decay before such erosive 
actim from the ballast had occurred. But, laying all the foregoing ques- 
tions aside, who can state anything delinte as to the "mechanical life" 
of ties, under such traffic conditions as eiist in this country? We will 
grant, of course, as our correspondent points out, thnt tiea in this country 
undergo greater pressures from train movements than is the case in 
France; but need there really be such a thing as destruction of ties from 
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raecbanicul wear alone if proper attention be given to protection by tie 
plates and reasonable practice be followed in respeet to the driving and 
redriving of the spikes! He concedes immunity from decay for npwards 
of twenty years for ties "treated to retnsal." Is it impossible, by 
ordinary means, to reali« in prstti<?al life of the tie this increased long- 
evity of the wood itselfl 

Another thing to consider in this connection is the extreme variability 
in the penetration of the preservative where the ties are not treated "to 
refusal." If one thing is bnown better than some others in the timber 
treating business it is that segregation of pieces that are difficult of pene- 
tration, from those that take the kreatnient readily or at normal pressures, 
is impracticable; and this is true among timbers of the same species and 
having the same physical appearance. For this reason grouping of timber 
for treatment by sorting over sticks of the same species is rarely if ever 
attempteci, and nothing can be accomplished if it were done. In practical 
work the refractory pieces get nothing more than a superficial stainin^t 
from the preservative until after the easily penetrable timbers in the same 
cylinder are filled to the core. If then, the process is stopped at a limited 
absorption per unit volume of timber, or at what is known as "light 
treatment," a portion of the sticks or ties will have absorbed the bulk 
of the preservative and the refractory pieces will be penetrated but skin 
deep. There is only one safe method to pursue, and that is to work the 
pumps on the cylinders to the point of downright refusal of the timber 
to take in more of the solution, and even then some of the pieces will 
not be treated clear through. 

In view of this fact, and if our correap on dent's quotation of 45 cents 
(or thereabouts) for creosote treatment to refusal is correct, where is the 
logic in backing down at that figure when 31 or 35 cents per tie is a 
price commonly paid by our railroads for partial-dose treatment) Apply- 
ing the two methods to a tie costing 60 cents in the track, the comparison' 
is as $1.0o to 95 cents; and why take chances on such a vast difference in 
practical results as is possible, for such a small relative difference in cost! 

After all that ha^ been said let us inquire whether anyone in this 
country has tried creoaoting of railroad ties to refusal; what kind of 
timber was treated! what does it cost! have the ties been properly pro- 
tected from mechanical wear! how long will they last! and has it been 
demonstrated or can it be foreseen that such thorough treatment will not 
payf If it will not pay, may not the zinc chloride treatment, which has 
been well tried out, yield results that are equal to those of ereosoting half 
way done at double the cost of applying zinc chloride! Unless one has 
some such information and experience for guidance what is the use in 
trsing to discourage trial of methods that are known to bo in line with 
the best results possible? 

Once upon a time a delegation viisited a tribe of Indians, with the 
object of working some kind of a steal (no reflection upon the motivee of 
our correspondent is here intended). After the Indians had given due 
consideration to the proposition, to see what might be in it for them, the 
chief of the tribe said to the spokesman of the delegation: "You are 
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like unto a man Btaudtng on a ba1(t butte, where tbere is no grass, talking 
to the wind." If there is nothing to offer against fnll-dose CTeosotlng 
hnt bare aBsumptionB, by all means let it be tried, to see what will come 
of it. If there is definite knowledRe of results in the. mecbanical wear 
of ties that are afforded reasonable means of protection, it will be like 
grass under foot if persons who have euch information will come out 
with it. 'We feel certain that a great deal of education along these tines 
is possible, and we invite readers to use these columns for each discussion 
of the matter as may be prompted from experience and obserration. 



(FROM RAILWAY i 



LIFE OF TREATED PILING IN LOUISIANA. 

November 13, 1912. 
Editor Railway and Engineering Review; 

Referring to the editorial entitled "The Shell Game in Timber Treat- 
ment, ' ' published in your issue of Kovember 2, and the letter of 
Mr. Lounsbury and editorial comment in the issue of November 9: The 
writer has had recent experience with treated piling in Louisiana, and 
he contributes the results of his observations with the hope that it may 
shed some light on the question. 

An examination of 160 railroad trestles, of various types and length, 
on creosoted piling which had been driven from four to sii years ago, 
showed some conditions which were astonishing to hlin. A very con- 
siderable percentage of the treated piles were of the short-leaf pine of 
that region. All the failures found were of this variety; no long-leaf 
pine had failed. 

The percentage of defective piles in the structures was as follows: 
Driven four years ago, 13 per cent; driven five years ago, 9 per cent; 
driven six years ago, 18 per cent. The failures ranged from a state of 
decay which indicated that the pile would not last another year, to a 
condition where the decay was so complete that a prod could be pushed 
clear through the pile, once the shell was punctured. The decay was 
greater than that occurring in a good quality of untreated oak piles. 
Oak costs about I.t cents per foot, pine costs about 6 cents and treated 
pine about 30 cents. 

An attempt to trace the pause leading to these failures developed the 
following information; At the plant where these piles were treated it is 
the custom to pile the untreated timber in open air, in piles up to 30 feet 
high. I saw no piles that high, but was told that sometimes they were 
GO piled. The treating goes on at all seasons, a^d in all kinds of weather. 
There are times in Louisiana when the rainfall is so great that short-leaf 
pine lying in such piles would become so water logged as to make it 
doubtful if any treating solution could be injected into them. 
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Following the matter tnrther a pile said to have been taken from 
the bottom of one of the piles and whieh had been out of treatment but 
a dav waa bored into about eight feet from the large enl Water began 
to ooze out ot the hole before the heart was reached When the auger 
waa w ithdrawn quite a little water flowed and it continued to flow, in 
dinnmsbing \oluine foi oier half an hour 

\.t some bnlges inspected a dav or two after the teat aboie men- 
tioned the piles for nbich had been driven about six weeks it was found 
that enough cixosote hid dripfed or oozed cut of the pilea to perceptibly 
Btain the groi nd abo t the base of the pile 

These facts are stated for what thej are worth It may be well to 
adi that the failing piles were all lounl as to the sap part The defec- 
tive ones were detected b> sounding w th a hammer It was found that 
the decaying ones woul I all give a hollow so ind 

Referring tc Mr Lounsbu^^ s letter Assuming that an untreated 
tie would cost 40 Lent*" and la^t six years on the average that it cost 45 
cents to treat to resistance and that the endurance £o wear of the tie 
were then but twehe vears would it not pay tc do itt In this part of 
the country it costs to put ties into the track Wages of trackmen are 
$135 per dai and the average per man is nine ties in ballasted track; 
so that it costs la cents per tie to do this work This coat should be 
added to the two-tie job, making it coat $1.10 (.40 + .40 + .30), where 
it will cost but one dollar (,40 + .45 -f-. 15) with the treated tie. 

ASSISTANT ENGINEER. 



SOME QUESTIONS IN TIE TREATING ECONOMICS. 

The discussion in these columns of questions relating to tie and 
timber treatment, as it is actually worked in practice in this country, 
continues to bring out interesting opinion and experience. In thla 
issue we publish a letter from an engineer who has recently encountered 
some remarkably faulty work in ereosoted bridge piling, from which 
it would appear that the explanation for the shallow penetration of 
the antiseptic was the wet condition of the timber at the time of 
treatment. The objection to the treatment of timber in that way is, 
in effect, equivalent to that of treating unseasoned timber. 

It la well that thia information has been brought out, for timber 
storage at treating plants is usually, if not always, in the open air, 
and while the annual rainfall in Louisiana is known to be heavy, there 
are other parta of the country in which timber treatment is carried 
on where there are heavy rains occasionally, and sometimes, even, there 
are periods of long-continued rains. In view of the fact that artificial 
seasoning of timber by steaming and vacuum, previous to the injec- 
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tion of the antiseptic bas beeo largely discontiuued id this countTf 
and that seasoning in dr\ kilns is not practiced at all this matter of 
rain soaked timber is one worthy of careful coosideratian It is not 
to be presumed that a treating plant in full TuoDiug would be closed 
down to await the air drying of timber after some days of wet 
weather and still it can hardlv be dea ed that a water aoaked tie or 
pile m a treating eylinder without means for removing the water 
comes within the rlassifieation commonU described as refraetory 

White the top laiers of a pile of ties mav be arranged to sbed 
rain water to tome extent De\ ertheless a hard or driving rain will 
penetrate a good ma>i> ties in the top and sides of the piles making 
it possible for a confiierahle number of wet ties to find their way 
into the treat ng cvlindera If kiln dri tng or steaming and vacuum 
were practiced the ram water might not be so objectionable The 
situation where ties had become rain soaked and frozen as is quite 
liable to happen in cold weather has already been referred to in these 

llSCUSSIODS 

It IS well enough to bear in mind what is true in other industries 
besides that of timber treating that i. mmercial eiigenn is often 
antagonistic to the mo^t efficient result in the product and the ques 
tiOD of artificial seasoning of timber as well as the proper period to 
be allotted to air seasoning might be considered in this light In 
discussing this matter of air seasoning of ties piled in the yards of 
treating plants a roadmaster reeenth '■aid to iis that while it was the 
standard praiti'e of his companj to specifv that the ties should be 
air seasoned at least nine months before treatment in piles specially 
arranged to facil tate circulation of air about the ties this rule was 
nevertheless frequently ignored and to hi-" knowleige ties were often 
treated m less than a month from the time they were recei\ ed green 
from the foreit In this he had reference to a plant owned and 
operated bv the railroad whith used the ties He went on to explain 
that the tie supply was so irregular that it would be impracticable to 
air seaiion all of the ties the required length of time before treat 
ment without occasionally shutting down the ilant for a considerable 
period and of course said he we would not tl ink ot doing that 

In regari to figuring the econom^ in treated ties from flrat cost 
cost of treatment coat of laving m the track etc to which Mr Louns 
burv and our present correspondent refer both of these gentlemen 
have failed to take into ace unt a ver^ important question whn.b 
should not be overlooked in the economics of this subject and that 
19 the disturbance of the beds of the ties when renewing them and 
the amount of surfacing and tamping which is required to bring the 
track to its original eonditi n of support after tie renewals 4i»v« 
been made each 'vear There is nothing new about this point for it is 
appreciated b> manv students of track maintenanee but frequently it 
seems t< be o\erlooked bv computers who are more familiar with the 
chemistry of antiseptics and the operation of treating plants than 
with the work of maintaining ties in the track All that need be said 
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is tbat when a tie is taken out of tbe track a good deal of ita bed 
or foundation ton ea with it and thia bed la aeldom if ever restored, 
to afford the new t e an adequate bearing at the time the new tie 
ia laid In order to re eatablish this condition of support ao tbat the 
new t e can do ita full ahare of work m supporting the rail a good 
deal of tamping must be done at different timca and thia coats money. 

The practical effect of renewing ties m tbe track is a good deal 
like tearing up a well constructel macadam paiement as is frequently 
done in citiei to la> water or gas pipes In constructing such pave- 
ment there is much rolling and consolidation of materials but once 
the foundation is disturbed a great aeai ot rammin„ and pu Idling must 
be done to pre\ent local settlement and ugly looking street aurface, 
so often in evidence after pavement has been cut through and under- 
rained br the sewer or the gis hgger^ Preciseh the same principle 
applies m renewing t ea We have known of instances where the 
section for es labored hard to get the track into smooth surfa*.e early 
in the season After the t e renewals had been made it aeemed as 
though the previous work haiT been done for naught all becauae the 
work of tie renewing had not been promptly and repeatedly followed ■ 
up with the tamping bar 



THE SHELL GAME IN TIMBER TREATMENT. 

Editor, Kailway and Engineering Review: 

In the iaaue of the Railway and Engineering Review for Novem- 
ber 2, I notice an editorial article entitled, "The Shell Game in Timber 
Treatment." In this you are just a trifle unfair to the majority of 
wood preservers, in that you intimate that creosotiug, as a rule, is 
poorly done. 

The fact that the anonymous engineer found that some timber in 
his bridges had begun to decay so rapidly rather indicates tbat the 
engineer in question did not prepare specifications for treatment intelli- 
gently. The chances are that he apecified about 12 pounds of creosote 
per cubic foot of timber and gave no consideration to the varying sizes 
to be treated. Any one with the slightest engineering ability could 
readily understand that the amount of creosote required to give a 
satisfactory penetration per surface inch in a 12il2-inch timber would 
not be sufficient in treating six 2xi2-inch timbers, although the cubic 
_ contents remained unchanged. To illustrate this point: 

A block of wood 12x12x12 inches has a surface area of S64 aquare 
inchea. By dividing this block into aix equal parts the surface area is 
increased to 2,304 .square inches. If 12 pounds of creosote per cubic 
foot gave just barely enough penetration in the 12xl2xl2-inch block, 
would it be fair to assume that 12 pounds wouldi be sufficient to give 
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an eqaally good penetration in sii 2sl2il2-ineh blockgf Treatment 
under aaeli a s^Btem is often aeeeasarilj a "abell game." Until creosot- 
ing is pnt npon a. sound basis tbrongb tbe adoption of "snrface area" 
treatment, tbe "shell game" will persist as an ever-present evil. 

A. B, C. 

[We ar« not swue that in the editorial above refemd (o, or in bdt other dia- 
{'uaaioD at timber treatment, we have intiniated that crcaeotiD£> "aa a role, la pootiy 
done." We have referred lo some of the work of creoaotinB liiat had been poorly done, 
In different inalojieei, bnt do not fiDd that oar remarks have assumed or intimated that 

The correapondent ruses an iateresting point over the differRdce between the use 
o( a stated qoantity of creosote per cubic unit of IJmber treated and depth of peDetratian 
per sarface unit. A penetration of one ioch in treating the six 2il2ilS-iach plank, 
which he need for iUnstration, would impregnate the cubic foot of lumber through and 
through, while the same penetration of a 12x1211 12 -inch block would come far from 
ChrouKh kaprecnstion and require much less creoeole; and I'd the cubic votiune 
of tiaib«r Inated ii the same in either case. — Ed.] 



THE SHELL GAME IN TIMBER TREATMENT. 

Editor, Railway and Engineering Eeview; 

In your issue of November 23 Correspondent "A. B. C." takes some 
exception tft tbe remarks from my letter wbich you quote. He is none too 
strong wben he speaks of my ignorance on tbis subject. However, I can 
prove an alibi in tbis ease, as I had nothing to do with the treating, or 
driving of these piles. However, as it may be of interest, I will say that 
some of tbe methods used mar bave had much to do with the failure of 
the work. These .piles were commercially treated. The quantity of pre- 
servative used is not known to me. The piles were what is called 
"loblolly" pine. They were driven with a common hammer, used with- 
out a follower. They bruised badly under the hammer, and may not bave 
been well driven. It was the custom, after sawing off the pile to "paint" 
the top and all parts which were cut in framing, with pure creosote oil. 
It is not for me to criticize the work. The men in charge are men for 
whom I have the greatest respect. 

I do not know that this was good practice, but it was not sncb as 
has'been the practice on work that I have been connected with. But if 
these men, capable and reliable, have made an error, is it not well that 
the result of such error be made known as widely as possible? I do not 
wish to pose as having wide knowledge. I do wish to learn. I have been 
enlightened by what others have written. A railroad 350 miles in length 
cannot have its own plant for this work. Its chief engineer may not be 
too positive as to what should be done, and the cheapness of some method 
claimed to be "Just as good" may have weight with the president and 
the board. IVill it enlighten them for "A, B. C." to accuse me of incom- 
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peteneyt There is one clear fact. The creosoted piles under a ballaatBd- 
deck bridge, supposed to be a. permanent structure, aie failing. I asked 
the editor for, some light, and from his persona,! letter, the literature he 
referred me to, and the later letters, I am getting some light. 

Now, for another question: It has been suggested to me that we have 
a hole bored eight feet deep into th-e large end of eacli pile before treat- 
ment, and that later this hole be filled with oil and plugged. I would 
be glad of suggestions and criticisms on this. 

Building a ballasted -deck bridge of treated piles arid timber adds 
very largely to the cost. We should endeavor to get adequate life for 
the structure. ASSISTANT ENGINEER. 



(PROM RAILWAY AND ENGINEERING REVIEW, 



ESSENTIALS FOR EFFECTIVE WORK IN TIMBER 
TREATMENT. 

Clei eland Ohio, December 9, 1912 
Editor, Railway and Engineering Beview 

TbP editcnals and Lorrespon deuce appearing m the fi\e Nniem 
ber issues of your paper are trulv interesting and instructive These 
discu'isions are certainh of the right kind to disseminate knowledge 
on a subject which, I regret to sa^ has been entirely too much wrapped 
in mvsterv and m secrecy, for the common good I esteem tbe course 
vou are pur'tmng in ^our endeaior to improve tbe methods of treating 
ticj and timber, and I trust vou *ill continue to bring out information 
for those who are constientiously seeking it, and will not hesitate to 
strike a blow at poor creosoting work wherever done, no matter whether 
the stroke falls upon commercial preier^ers or upon the railroad 
official who would authorize poor work done, or upon any one who in 
some way connnes with practitioners who are doing poor work 

Examples of poor work, such as were reported to yon by "Assist 
ant Engineer " are not uncommon I have seen railroad ties which 
were thorough^ saturated with creosote oil break to piei.eo when 
rolled ofif the cars the interior being completely rotted I ha\e 
seen thousands of creo'oted hardwoo* ties that had a penetration of 
less than 14 inch or only "shell deep" Any one who might be dis 
posed to doubt this statement need onl^ examine some of the creosoted 
ties distributed along the railroads that have them treated by the 
partial dose processes to be conv meed of the truth of my statement 
It will be noticed that in many instances, when some of the ties are 
adzed for rail bearing the ireosoted wood ii nearly all chopped awaj 
and the rail and tie plates rest upon untreated wood I' there any 
one so blind and prejudiced as not to perceive that such creosoting 
work IS bad policy! Is there not a remedy f Certatnlj there is I will 
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The poor work can be attributed mainly to two eauBes, namely: 

(1) Ties, poles or timbers of any kind not being properly and snffi- 
cieotly seasoned or dried before the injection of the preservative; and 
'(2) the lies, piling or timbers of any kind being treated with only a 
limited quantity or partial dose of creosote oil. 

In treating timber of any kind it is first necessary to extract the 
sap and water from the wood before the injection of the fluid. Water- 
logged or green timber, with its natural saps and its sap cells in their 
normal condition, will resist the introduction of any fluid, on the prin- 
ciple that two bodies cannot occupy the same space at the same time. 
To be able to introduce any solution the natural saps and water in the 
timber must be in some way removed. The absorption depends, in a 
very large degree, upon the dryness of the wood; the drier the wood 
the greater will be the absorption and dissemination, consequently the 
better the treatment. 

The common practice at treating plants in this country is to stack 
the ties in open air for from three to twelve months, depending upon 
the kind and character of wood, climatic conditions, etc, until the 
moisture in the ties has evaporated sulKciently for reception of the 
preservatives. Piling and timbers are seasoned in a similar manuer, 
but for a longer period. This is a very slow, crude and uncertain 
method. The seasoning is very unequal and erratic, some pieces retain- 
ing more moistvire than others, and the impregnation is much influenced 
thereby. 

Another method is to boil the timber in live steam, in the impreg- 
nating cylinders, just before the injection of the preservative, in order 
to force out the saps and water in. the timber, by heating, loosening 
and expanding the same into vapor and breaking the cell walls to 
admit the introduction of the preservative fluid. This method is not 
altogether satisfactory, as the cells are full of vapor and water which 
resist the entrance of the preservative fluid. A fair penetration can 
he obtained by this process with zinc chloride — a water solution — but 
scarcely any with creosote oil. Several plants in Oregon and Washing- 
ton employ the method of boiling the tie and timbers in creosote oil, 
which produces a similar effect on the wood as the boiling in live steam. 

For thorough treatment, it is absolutely essential that all saps and 
water be removed from the wood, so far as possible, before the injec- 
tion of the fluid, and this can be effected quickly and economically by 
means of steaming cylinders (separate from the impregnating cylinders) 
and drying ovens or kilns. The timber should be steamed aa soon as 
possible after it is converted into ties, or piling, or dimension stock 
of any kind, so as to extract the sap and break the cell walls 
of the wool). After steaming, the material should be piled or 
stacked- in the open air for seasoning. The evaporation of the vapor 
and water in the wood will be rapid and a much shorter period will 
be required to season the wood than when the preliminary steaming is 
omitted; and that will depend upon the character of the woodi, climatic 
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conditiona and several other factors that influence the rate of. evapora- 
tion. When sufficiently Beasooed the material should be loaded on trams 
and introduced into the drying ovens where the drying can be com- 
pleted in 12 to 36 hours, or an average of 24 hours. While the timber 
is hot, dry and in prime condition to receive the hot preservatiye it 
shouldr be transferred from the ovens to the treating cylinders quickly, 
ao aa to lose as little of the heat in the wood aa possible. The ties 
slionld be machined, that is, adzed and bored, just before they are 
placed in the ovens, and it is alao advisable, before the treating is 
applied, to shape the timber to the form in which it is to remain. 

When ties, piling and timbera are introduced into the impregnating 
cylindera, in a thoroughly dry and heated condition, and the hot pre- 
servative fluid is applied, the fluid ia readily absorbed and the penetra- 
tion is deeper and better diffused than when they are not thus prepared. 
The condition of the timber as regards moisture content is by far the 
most important of many factors influencing the absorption of the 
preservative, and unless this feature be given proper attention, the 
results from treatment will hardly ever be satisfactory. 

The second requirement for good treatment is the injection of the 
preservative into the wood to total refusal, instead of in a specified 
quantity, such as si);, eight, ten or twelve pounds of creosote oil, or 
six, eight, ten or twelve ounces of zinc chloride salt, per cubic foot of 
timber, as is frequently stated in specifications. The strength of zinc 
chloride solution ahould be specifled, but not the quantity of salt per 
cubic foot. In all eases the preservative should be injected to refusal, 
regardless of whether creosote oil, zinc chloride, crude asphalt oil, or 
any other solution or mixture, is employed. 

It is a common, practice in treating ties or timbers with creosote 
oil to stop the operation or injection when the requirement as to 
quantity ia met and before the receptivity of the timber is exhausted. 
Thia is manifestly wrong, and specifications which limit the quantity 
of oil or salt per cubic foot of timber are faulty. When the timber 
ia waterlogged or green it is sometimes difficult, if not impossible, to 
inject even the minimum quantity thus specified. It is com'mon to find 
specifications for creoaoting jiiles or timber calling for an eight, ten, 
or twelve-pound treatment. In such speciGcaliona there is room for 
deception. I will explain. 

In treating timber under pressure there is always a rebound of 
the fluid, when the fluid pressure in the cylinder is released. This 
rebound or "kick back," as some call it, varies with many conditions, 
such as character, density and moisture content of the timber, con- 
traction of volume of creosote, expansion of the cylinder due to tem- 
perature, expansion of the wood, etc., and amounts sometimes to as 
high as 40 per cent, of the amount actually injected into the wood. It 
is estimated that out of a total specified injection of 10 pounds per 
cubic foot, or 35 pounds per tie, 8.7 pounds per tie may be forced into 
the cylinder, but either will not go into or not remain in the ties, thus 
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constituting a total error of about 25 per cent.* ThuH while the 
"recording gage" clearly indicatee that a 10-pound treatment waa 
applied, as specified in the contract, and for which the cnstomeT is 
Hupposed to 'pay, yet he actually gets only 7.5 pounds of oil per cubic 
foot in hiB timber. The "rebound" or " kiclt l>ack," which tUwaya 
takes place when treating under pressure, and which, on an average, 
we estimate, amounts to nearly 25 per cent, of total injected in the 
timber, is what the "empty cell" creosote process workers alleKe to 
withdraw from the wood by means of an "initial pressure" or a "final 
vacuum." The physical laws of nature, however, operate the same 
for everybody and the "rebound" will occur, no matter Whether that 
natural phenomenon is patented or not. 

As you have properly stated, in one of your editorials, there is only 
one safe course to pursue, and that is to worlt the pumps to downright 
refusal of the timbers to take more of the solution, no matter whether 
the preservative is creosote oil, chloride of zinc, crude asphalt oil, chemi' 
cats or mixtures of any kind. Thorough impregnation is of first impor' 
tance, and the quantity and cost of the preservative is of secondary 
importance. The quantity of preservative absorbed by the material is 
easy to determine, and the c^ost of the same can he definitely ascertained 
after the completion of the tfeating operation. 

Shallow penetration has resulted mostly from the use of patented 
creosote processes. In order that the cost of treating ties and timbers 
by these processes, with creosote, would not eiceed too much the cost of 
treating ties and timbers with zine chloride, or asphalt crude oil, to 
refusal, the idea was conceived of injecting only a limited quantity of 
creosote oil into the wood; and it has been claimed that it was "just as 
good." The dose was fixed at 2 to 2 V^ gallons per tie, equivalent to five 
to seven pounds per cubic foot of timber. It is also represented that, by 
means of segregating the timbers into groups, according to species, den- 
sity, moisture content, etc., no less than flS per cent of the ties will receive 
"uniform and thorough" treatment. This claim has been absolutely 
disproved by the experiments at Shirley, Indiana, and Toledo, Ohio, which 
were published in your paper, August 3, 1913. It was found that the 
variation in absorption was very large, some ties getting hut very little 
oil, while some received considerably more than the average quantity. 

The partial-dose advocates advance another reason for not treating 
ties to refusal. According to their theory and assumptions, to inject into 
the timber all the creosote oil it will receive might preserve it so well 
against decay that it would "outlive its usefulness." Ton have so ably 
and so thoroughly discussed this question that there is little or nothing 
for me to say. The balancing of "mechanical life" with the "chemical 
treatment life" is a favorite argument with these partial-dose advocates, 
and when all of their theories are proven wrong or impractical and there 
is nothing more to offer in support of their claims, they advance that 

•Authority, ForfM Servirf Bullelin 118, U. S. Dspt. Agrlcnlture. November, 1912, 
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vague argument. They talk learnedly about "mechauieal life, ' ' 
"mechanical abrasion," "mecbauical near," aud repeat these techni- 
cally-Bounding terms as though thej bad, by common acceptance, an 
established meaning. Truly, I am glad you have extended an invitation 
to readers to tell us something definite about the "mechanical life" of 
ties. This question udmits of answers that would be about as definite 
as it would be possible to give to such ones as "How ioug is a stickt" 
"How tall is a treet" "What is the ratio between the length of a stick 
and the height of a tree?" Furthermore, were it possible to determine 
the mechanical life of ties with any degree of accuracy, expressed in 
years, under all traffic conditions and for all kinds of woods, can any one 
tell us what the "chemical life" of ties would be, expressed in years, 
treated with various preservatives and in different quantities? 

Before we can do any intelligent "balancing" we should know 
something definite about both sides of the equation. The next time any 
speaker or writer presents this "mechanical life" argument we trust he 
will confer the favor of [.eating specifically the ground upon which he 
bases his assumptions, and not be "like unto the man on a bald butte, 
talking to the wind." 

Decay and mechanical wear are so interwoven and interdependent 
that it is manifestly impassible to determine the ratio of these two 
destructive elements. The destruction is due to their combined action 
and cannot be separated. 

Id conclusion, I give th-e following summary and recommendations; 

1. Ties, piling and timbers should be thoroughly seasoned or dried 
by artificial process, consisting of steaming, open air drying and oven 
or kiln drying. 

2. Ties, piling and timbers should be treated to refusal, with what- 
ever preservative the user or customer demands. 

If these recommendations are followed the number of complaints of 
poor work and malpractice will diminish, and the "shell game in timber 
treatment" will not be ho much in evidence. 

W. F. GOLTRA, 
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PREFACE TO PARTS IV, V and VI. 

In the following pages the author presents a discussion of wood 
preservation in Europe and America and a list of wood preserving 
plants in North America. The greater part of this material was 
prepared for the American Wood Preservers' Association and has 
been printed in the Proceedings for the year 1913. 

There was considerable objection to the printing of the author's 
discussion of Mr. Weiss' paper by some members of the Associa- 
tion. These men argued that the statements, which were made in 
rebuttal of Mr. Weiss' argument, might have ill effect upon the 
timber-treating industry as a whole and do injury to the Associa- 
tion; but, in fact, it was a subtle trick, which has been successfully 
worked before, to hide their infirmities and deficiencies. After 
careful consideration, the Executive Committee concluded that the 
remarks were admissable and authorized the printing of same in 
the proceedings. 

Many problems in the art of treating wood with antiseptics have 
yet to be solved and there is undoubtedly much room for improve- 
ment. Many years of experience, exhaustive study and close obser- 
vations of the methods employed in timber treating, both in this 
and foreign countries, persuade the author that the greatest im- 
provements in the present methods employed lie in the direction 
of a speedier and more efficient method of seasoning the timber, a 
more thorough preparation of the timber for receiving the injec- 
tion of the antiseptic and a greater economy in the handling of the 
material in process of treatment, by means of modern equipment 
and appliances. 

A majority of the timber-treating plants, both in America and 
Europe, are treating ties and timbers by the same methods and in 
the same manner as was practiced a half a century or more ago. 
This consists of simply placing the timber to be treated in air- 
tight cylinders and submerging the wood in a preservative fluid 
and then forcing more liquid into the wood by means of force 
pumps. Some modifications of this primitive method have been 
tried and recommended and some improvement has been accom- 
plished, but it has been slow, because in a majority of cases the 
experimenters and practitioners confined themselves closely to the 
method invented by Sir William Burnet and Mr. John Bethell, of 
England, in 1838, and any departure from these two established 
methods was made with diffidence. 

Development and improvement in the timber-treating industry 
has, therefore, been comparatively slow. It has hardly kept pace 
with that in several other industries of similar character, and there 
are reasons for this. Aside from diffidence in adopting new meth- 
ods, there have been, and there are now prevailing, baneful influ- 
ences which tend to hinder and retard the development and im- 
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provement in this important industry, but with the acquisition of 
a better understanding oE the fundamental and underlying; prin- 
ciples governing timber treating, these will eventually disappear. 

There are some honest people in the wood-preserving industry, 
there are some of them that do good work and a lot of them that 
mean to do good work, but there are in this business, as in any 
other, people who are not doing honest work. It is a curious fact 
that in all ages, mountebanks have posed as masters and teachers. 
The world is full of the story of the impostor, the false teacher 
and the bogus reformer. The limber-treating industry has not 
escaped the wiles of the fakir and the impostor. 

Unscientific and unscrupulous "shell gamesters," peddling worth- 
less processes, have infested the field. Ey means of "long term" 
contracts with some of our railroads, awarded without competition, 
several of these treating companies are enjoying special privileges. 
As the late Samuel Rowe once remarked, "The fakir must have his 
day, but it will be a short day. and when it ends not only will he 
get his deserts, but those who he misled, innocently on their part, 
will have cause to mourn." The author still pledges his best efforts 
and will not hesitate to interpose when dishonest practices prevail 
and when the simple incentive is the "money there is in it." 

It should be borne in mind that some of these people, who are 
so industrious and vigilant in suppressing information and knowl- 
edge regarding the principles of timber treating, in order to keep 
the uninitiated ignorant of the facts, have ulterior motives. There 
is danger that their trade will fall into disrepute. In this they are 
not unlike certain idolatrous Athenians of old, mentioned in the 
Holy Scriptures. St. Paul said to them, '"We ought not to think 
that the God-head is like unto gold, or silver, or stone graven by 
art and man's device." This kind of preaching caused no small stir 
in that communily of idolaters, for a certain man named Demetrius, 
a silversmith, who made silver shrines of Diana, that brought no 
little business unto the craftsmen, whom he gathered together with 
the workmen of like occupation, said, "Sirs, ye know that by this 
business we have our wealth. And ye see and hear that not alone 
at Ephesus, but almost throughout Asia, this Paul hath persuaded 
and turned away many people, ?aying that they be no gods which 
are made with hands, and not only is there danger that this our 
trade come into disrepute, but also that the temple of the great 
Goddess Diana be made of no account and that she should even be 
deposed from her magnificence, whom all Asia and the world wor- 
shippeth." 

And when they heard they were moved with wrath and cried 
out, "Great is Diana of the Ephesians," There was great confu- 
sion in the assembly. The mob laid hold of two of Paul's follow- 
ers and was about to make away with ihem when the town clerk 
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quieted the crowd by saying: "Ye ought lo be quiet and do noth- 
ing rashly. Ve have brought hither these men which are neither 
robbers of churches nor blasphemers of your Goddess. Where- 
fore, if Demetrius and his craftsmen which are with him have a 
matter against any man, the law is open and there are deputies; 
let them implead one another. There is no cause for riot." And 
thus having spoken he dismissed the assembly. 

The exponents, exploiters and defenders of bogus treating pro- 
cesses and some dealers in certain preservatives that are not what 
theiy are represented to be, have in many ways attempted to sup- 
press and conceal all facts that would shed any light on their ques- 
tionable methods. Such revelations would operate against their 
private interests. Their attittide is well expressed in the words of 
the Hoosier poet, "They seen their duty and Ihey did their damdest, 
angels could do no more." But in spite of their opposition and 
machinations, the people are awakening to a realization of the true 

As with the idols of the Athenians, the people will in due time 
realize the frauds and impositions upon their credulity and abolish 
these antiquated processes. Some of the writer's opponents are 
fearful that what he says might upset or depose some of the old 
idols in timber treating and do injury to the cause. There is no 
need for worry in that respect. The timber-treating industry, like 
the Christian religion, is established on a firm and enduring founda- 
tion and has a honest and needful purpose; and it will continue to 
grow and bestow its beneficence upon mankind, regardless of what 
anyone can do or say. In due time most of the imposters, grafters 
and "shell gamesters," like the idolaters, will be converted and 
gradually "fall in line" with the procession which makes for prog- 
ress and honest business methods. 

Special privileges and private favors stifle competition and 
thereby a favored few are enabled to corner the business. This 
naturally retards and hinders the development of the industry. 
Cutting out these cancers of privilege would excite competition in 
efficiency and permit the development of more modern methods. 
It would serve, not the greedy special interests, but instead the- 
general welfare. 

The ideal of American democracy is equal opportunity for all, 
special privileges for none. Quoting President Wilson in his first 
message to Congress, "We should abolish everything thai bears 
even the semblance of privilege or of any kind of artificial advan- 
tage, and put ourselves under the stimulation of a constant neces- 
sity to be efficient, economical and enterprising, masters of com- 
petitive supremacy, better workers than any in the world," 

THE AUTHOR. 
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A COMPARISON OF ZINC CHLORIDE WITH COAL-TAR 

CREOSOTE FOR PRESERVING CROSS-TIES. 

By Howard F. Weiss. 

Although a great many preservatives have been tested to pre- 
serve cross-ties, zinc chloride and coal-tar creosote are now by 
far the ones most extensively used in the United States. The 
author has frequently been called upon to compare these two pre- 
servatives; in fact, the number of such requests has been so large 
that it has led to an examination of the merits and deficiencies of 
each preservative. This paper aims to present the information 
which has thus been collected and to invite discussion. Please, 
note, however, that only cross-ties are considered, and the data 
which lollow should not be confused with poles, piling or othei' 
products. 

According to statistics gathered by the Federal Government, the 
number of cross-ties treated with zinc .chloride in the United States 
shows no increase in the past four years, while the number treated 
with creosote has increased rapidly. (See Table 1.) 

Table 1. — Number of Ties Treated With Zinc Chloride and Creo- 
sote in the United States. 



Preservative. 






Year. 






1907 


1908 


1909 


1910 1911 


Zinc chloride ,, 

C"-««« 


9,864,765 
5.750.874 


8.640,230 
9,620,420 


8,051,054 
9.943,360 


9.195,861 9.445.961 
14.841.843 16.510.721 



This in itself might be looked upon as an answer to the query: 
"Which is the better of the two?" But after a careful investigation 
it appears that this question can not be so easily dismissed. I 
asked twelve leading operators of wood-preserving plants their 
opinions why the number of ties Burnettized in this country did 
not increase. Their replies group themselves as follows: 

(1) Poor workmanship in Burnettizing. either through 
ignorance or otherwise. 

(2) The zinc leached from the ties, or the railroads fear 
that it would. 

(3) The salesmen of coal-tar creosote are more industrious 
than the zinc salesmen. 

(4) Zinc-treated ties cause trouble with the automatic signal 
apparatus. 

(5) The empty-cell creosote processes reduced the initial 
cost of treating with creosote. 

(6) Railroads consider creosote cheaper in the long run, 
and because ties are growing scarcer they want to give them 
the treatment which make them last the longest. 

(7) Railroad engineers have concluded that zinc chloride 
has a tendency to corrode spikes. 
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(8) Tie treatment is now largely east of the Mississippi, 
where the climate is moist, while Burnettizing began west of 
the Mississippi, where the climate is dry. 

(9) Heavier tie-plates are now being used, warranting a 
, more permanent preservative treatment. 

These replies are very instructive and certainly worth careful 
thought. 

The factors which I have considered in comparing the two pre- 
servatives under discussion may be grouped as follows: 

(1) The toxicity of the preservative — namely, its ability to 
prevent decay. 

(3) The ability of the preservative to penetrate the tie. 

(3) The permanency of the preservative in the tie. 

(i) The effect of the preservative on the strength of the tie. 

(5) The effect of the preservative on the corrosion of spikes 
and plates, and the operation of block signals. 

(6) The financial saving due to the use of the preservative. 
Of somewhat lesser importance are: 

(7) The uniformity in composition of the preservative and 
ease of securing it. 

(8) The combustibility of the preservative. 

(9) The ease of handling the preservative and ties treated 
with it. 

(10) The ease with which the penetration of the preserv- 
ative can be determined. 

Toxicity of the Preservative. 

Zinc chloride relies upon its toxic properties solely to protect 
ties from decay. Creosote, in addition to this, has a more or less 
waterproofing effect, which also acts as a protection against decay. 
According to the toxic tests made by Malenkovic, zinc chloride 
offered about twice the resistance to fungous attack (penicillium) 
as coal-tar creosote free from phenol. Tests made at the Forest 
Products Laboratory showed that ordinary coal-tar creosote had 
about the same toxicity as zinc chloride, four-tenths per cent being 
sufficient in each case to prevent fungous growth (For 



In the author's opinion, this is a feature of tie preservation which 
is given, in practice, too little consideration. All toxicity data show 
that both zinc chloride and coal-tar creosote are powerful fungi- 
cides, and that small quantities of them will inhibit decay. It is 
good practice, therefore, to diffuse the preservatives thoroughly 
through the tie so that as many of the wood cell5' as possible will 
be poisoned. A tie might contain ten or twelve pounds of creosote 
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per cubic foot apd yet be poorly treated it the oil is not well dif- 
fused; in fact, rot nearly as well preserved as a tie having only 
four or five pounds of the oil per cubic foot, but with the oil uni- 
formly and deeply distributed. 

It is well known that water solutions will penetrate wood more 
easily and thoroughlj' than oils; for example, in making what are 
called the "penetrance tests" at the Forest Products Labratory it 
took about three minutes to force zinc chloride solutions .through 
C inches of hemlock parallel to the grain, while creosote took over 
30 minutes. Again, under similar conditions in treating red oak 
and maple ties we forced about 50 per cent more by volume of 
zinc chloride solution into them than we did coal-tar creosote. 
Any process which aims to impregnate ties with only a certain 
amount of preservative irrespective of the penetration secured is, 
in the author's opinion, operated on an incorrect basis; and any 
specification which will enable ties to be treated in this manner is 
a poor specification. In treatments with zinc chloride I believe 
a strong preliminary vacuum should be drawn, and the solution 
admitted to the cylinder without breaking the vacuum, after which 
pressure should be applied and held to "refusal." The absorption 
of dry salt can then fie controlled by varying the concentration of 
the solution rather than by varying the amount of solution forced 
into the ties. Unfortunately, this simple treatment can not be used 
with creosote (except with certain resistant ties) because too much 
oil would be absorbed and the treatment would become too ex- 

Tbe Permanency of the Preservative in the Tie. 

Permanency, as applied to preservation, involves two phenomena; 
(a) volatilization; (b) leaching. 

Zinc 'chloride under conditions of use is non-volatile. Creosote, 
on the other hand, evaporates from the tie. The rate at which it 
evaporates depends on many. conditions, such as its composition, 
method of injection, atmospheric conditions during seasoning, etc. 
The following examples are given to Illustrate such evaporation: 

(It) Some North Carolina pine poles creosoted according to 
the American Telephone and Telegraph Company's Specifica- 
tion No. 367, and set in 1897, were removed about nine years 
afterward and the oil in them examined. About 57.1 per cent 
of the original oil in the top and about 37.5 per cent in the 
butt of the pole was lost almost exclusively through evapora- 
tion during this period.a 

(2) Ties creosoted by the Rueping process in Texas and 
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piled to air season lost from Maj; 12 to October 28 from 40 
to 60 per cent, of the creosote injected. Ties treated by the 
Straight creosote process lost in the same time 20 per cent.* 

(3) Red oak ties treated by the full-cell process lost in 200 
days (November, 1910, to June, 1911,) about 13 per cent of the 
weight of preservative injected. When similar ties were 
treated by an "empty cell" process the loss in the same period 
was about 52.7 per cent. Maple tics treated by the full-cell 
process lost in 105 days (March to June, 1911,) 13.4 per cent of 
the weight of creosote injected. When similar ties were 
treated by an "empty cell" process they lost in the same time 
23 per cent. As these ties were all air-seasoned and at approxi- 
mately the same moisture content, little of this loss can be 
attributed to evaporation of watera 
This objection to creosote has led in =ome cases to mixing it 
with tar, the id^a being thai such a mixture will hold in the tie 
the more volatile constituents of the oil. It is quite probable that 
tar will do this, but there are strong objections to such practice, 
and it is ihe author's opinion that its adoption should lake place 
only after much more convincing data than we now have been ob- 

Creosote is practically insoluble in water, while zinc chloride is 
readily soluble. The solubility of zinc chloride may be illustrated 
by the following examples: 

(l) Twelve Burnettized lodgepole pine ties were sawed in 
two. One-half of each tie was placed in the water for 24 hours, 
at the end of which period the amount of salt leached out was 
determined and Ihe half ties allowed to dry for 24 hours, when 
they were again submerged. This was continued for several 
days. The second half of each tic seasoned until air dry was 
then ultimately submerged and dried just as the first ties had 
been and -the amount of salt leached out determined. The 
results are given in Table 3,t If the ties contained originally 
.5 pound of dry zinc chloride per cubic foot the per cent of 
loss for the freshly-treated ties at the end of the sixth period 
would be 40 per cent and for the seasoned ties 32 per cent. 



^Report by A. M. Stelnmayer to E, O. Faulkner, dateil 
a Forest Sprvice Bulletin 12S. by F. M, Bond. Moisture nercpnt of 
red oak ties treated by. full-cell process at time ot treatment equaled 
4.1, and by the "empty cell" process 45.7. Moisture per cent o( maple 
ties treated by the full-cell process at time of treatment equaled 
32.4. and by the "empty cell" process 31.1. These ties were treated 

Full OpII Propeu. — Ties run into cylinder and submerKed in creO' 
. , ^ ^ maxlraum pressure ot 175 pounds per 

minutes to dry ties, after which they were 

Cell Prtmfmm. — Ties run' into cylinder and air nreaKnre nn- 

plled C50 pounds per squs— ' — •- ' — '-- "" ' 

cylinder at 170° to 190° F. against this 



f Forestry, Herman von Schrenk, page 15. 
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Table 2. — Amount of Zinc Chloride Leached from Treated Lodge- 



. Perioti 


Period 


Period 


Period 


Period Period Tolnl 


Freshly treated ties. 585 
Seasoned ties 677 


318 
353 


306 
15* 


236 
109 


305 201 1841 
132 62 1476 



(2) Small pieces of hemlock impregnated with about .5 
pound of dry zinc chloride per cubic foot were soaked without 
subsequent air seasoning in distilled water tor 30 days and the 
water analyzed. In the first five days about 46 per cent, of the 
salt had leached out, and in 3» days about 62 per cent. This, 
however, was an exceedingly severe test.a 

(3) Forty-eight ties of Douglas fir and lodgepole pine in- 
jected with one-half pound of dry zinc chloride per cubic foot 
were submerged in water for 24 hours and dried about 7 days, 
an analysis being made, and the ties again submerged. This 
was repeated about forty times, covering a period of over 300 
days. During the first 70 days approximately 18 per cent of 
the original amount was lost, and at the end of 300 days the 
total loss was 25.5 per cent 6 

From tests made in the Forest Products Laboratory it appears 
that certain amounts of zinc chloride can not be leached out of 
wood even by very severe soaking. Just how much of the zinc 
chloride thus remains is not known to the author, but te.sts on this 
point are now under way at the laboratory. It is claimed that the 
leaching of zinc chloride in ties can be retarded by air-seasoning 
them after treatment, or by coating them with an oil. I have no 
conclusive data on either of these claims. 

Effect of the Preservative on the Strength of the Tie. 

With decay largely eliminated from properly preserved ties, and 
with the tonnage of our roads constantly increasing, the problem 
of prolonging the life of ties from rail and spike cutting is be- 
coming more and more acute. Obviously, a preservative which 
will decrease the strength of ties when injected will be subject 
to serious criticim. Tests made by the Forest Service some six 
years ago on loblolly pine ties indicate that the presence of zinc 
chloride did not weaken the wood under static loading, but tended 
to make it brittle under impact, while no decrease in strength was 
noted for ties treated with creosote.c Tests made since then indi- 
cate that both preservatives weaken the wood, although, if projterly 
injecied, the weakening thus caused is too small to be of practical 
importance. In one case a decrease of 40 per cent in the bending 
strength of wood creosoted by a commercial plant was, however, 
observed. 

a Volume 13. pone 278, Elfthth Interna tionnl Congress of Applied Cliem- 

Istry, Howorii P. Welaa. 
b Proreedlnea New York Bnilrn.Tii Clnli. Feb, IS, IBIO, F. .T, Angler. 
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The Effect of the Preservative on Corrosion of Spikes and Plates 
and the Operation of Block Signals. 

Some pieces of flange steel of equal dimensions, weight and 
quality were immersed, respectively, in coal-lar creosote and a 6 
per cent solution of zinc chloride for three weelcs and constantly 
heated at 98° Centigrade. At the end of this time the steel in the 
creosote lost .0064 gram, while that in zinc chloride solution lost 
1.4636 grams. Of course this was a very severe test, not compar- 
able to what takes place in the track; but even at atmospheric-tem- 
peratures the corrosion of steel spikes and plates in contact with 
zinc-treated ties is probably greater than with creosoted ties. 
Whether it is of sufficient intensity to be a real detriment is not 
known to the author. The concensus of opinion among those who 
claim experience seems to be that if the zinc ties are properly 
seasoned before placement in the track the corrosion is of no ap- 
preciable consequence. 

The presence of zinc chloride in wood is very liable to decrease 
the resistance of the tie to the passage of an electric current; con- 
sequently, if the flow of current is away from the track a marked 
corrosion of the spikes will occur. This action may, however, take 
place in untreated ties, especially when wet. Zinc chloride, being 
deliquescent, tends to keep the ties moist, while creosote tends to 
waterproof them; hence deterioration of spikes subject to the pass- 
age of electric currents is more likely to take place in ties treated 
with zinc chloride than in those treated with c 



The electrolytic action o! zinc chloride and creosote in ties is a 
subject about which much discussion has occurred, particularly in 
connection with the operation of automatic block signals. The 
most accurate tests known to me, bearing on this subject, were 
made by Mr. J. T. Butterfield, of Purdue University, in 1910. His 
tests concluded that ties treated with creosote offer greater resist- 
ance than those treated with zinc chloride, and less resistance than 
untreated ties, as follows; 

Effect of Treatments Upon the Electrical Resistance of Ties. 



Kind of Wood. 


How Treated. 


Rati 
(tre 


3 of resistance 
ated to natural). 


Loblolly pine 

Shortleaf pine 

Red oak 


. Full cell process 

..Full ceil process 

. Burnett process 


0.34 

0.7B 
0.16 



Tl\e experiences of several signal engineers are that zinc-treated 
ties will cause trouble' with the block signals if they are placed in 
the track unseasoned, or if the distance between blocks is too long. 
A shortening of the circuit to about 1,000 or 1,200 feet has, in many 
instances, remedied these difficulties. 
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Financial Saving Due to the Use of the Preservatives. 

A discussion of all factors finally simmers down to a discussion 
of cosi. Because of the scarcity of authentic service records gener- 
alities must still be used. The numerous test tracks now placed 
throughout the country will, it is hoped, furnish us with accurate 
data upon which to base decisions. Quoting from a report of the 
Wood Preservation Committee of the American Railway Engineer- 
ing Association: 

"Creosoting at present can not be relied upon to preserve 
ties more than 15)4 .to 19 years, an absolute maximum, unless 
the ties are protected against mechanical deterioration. If 
badly injected they perish from decay in five to twelve years. 
Burnettizing, when well done, can be rehed upon to preserve 
ties from ten to fourteen years. There are great differences 
in the thoroughnesis with which the work can be done."" 
From the records quoted below we will assume that a tie prop- 
erly treated with zinc chloride will last, on an average, 13 years, 
and with creosote 17 years, which, in an untreated condition, would 
last 5 years. We will assume that the cost of the tie untreated is 
45 cents, the cost of creosoting 30 cents, the cost of Burnettizing 
15 cents, and of placement in the track 15 cents. We then have: 
Cost of untreated tie in track, 60 cents. 
Cost of Burnettized tie in track, 73 cents. 
Cost of creosoted tie in track, 90 cents. 
Life of untreated tie in track, 5 years. 
Life of Burnettized lie in track, 12 years. 
Life of creosoted tie in track, 17 years. 
From these values, figured at 5 per cent compound interest, we 
find that: 

Annual cost of an untreated tie equals 13.86 cents. 
Annual cost of a Burnettized tie equals 8.40 cents. 
Annual cost of a creosoted tie equals 8.01 cents. 
And it figured without interest: 

Annual cost of an untreated tie equals 13 cents. 
Annual cost of a Burnettized tie equals 6.3S cents. 
Annual cost of a creosoted tie equals 5.29 cents. 
From which it may be deduced that both preservatives are very 
economical to use in comparison with untreated ties, and of the 
two, creosote is ultimately slightly cheaper. Under the assumptions 
here taken zinc-treated ties musi last about ISJ^ years in order 
to have the same annual charge as creosoted ties, while the creo- 
soted ties must last 15^ years in order to have the same annual 
charge as the zinc-treated ties. The author leaves the reader to 
manipulate these figures in any way he sees fit, but in so doing 
calls attention to the records given in Table 3. 
Umfomrity in the Compontion of the Preservative and Ease of 
Securing It. 
The zinc chloride produced in the United States is, for a com- 
•Volume 10, Part 1, ProceedlngB A. R. E. and M. of W. Association. 
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Table 3 — Reported Life 



1 Germany, Union Railways 
[France — Nord Railway 
I Germany — Hanover Railway 
[Germany — ^Brunswick Railways 
jSwitzerland — Swiss Nord Ost Bahn 
jGermany — National Railways 
I Germ any —Imperial Railways 
I Prussia — All State Railways 

C. and N. W. 

German and Attstrian Railways 

German and Austrian Railways 

Switzerland— Swiss Nord Ost Bahn 
juglas) iSouthern Pacific 

ick ;N. Y., N. H. & H. 

Pittsburg, Ft. Wayne and Chicago 
and tamarack C. R. I. & P. 

' France — Southern Railway 

France — Western Railway 
!France^ — Orleans Railway 

France — Paris, L. & Med. 

France— General 



We II house 
Creosote 
Zinc chloride 



•■ (White) 
■■ (White) 
Pine 



" (Mountain) 
■' (White) 
Redwood (Baltic) 



:Sw:tzerland — Swiss Nord Ost Bahn 
Average from reports, 32 roads 

■C, B. & Q. 

German Railways Zinc chloride 

France— Southern Railways. Copoer sulphate 

. German Union Railways Creosote 

'German Union Railways 
I France — General 

France — Orleans Railway 

Germany — Altona-Kiel Railway 

'France — State Railways 

lUnion Pacific 

jN. Y., N. H. & H. 

'Russia- — St. Petersburg 

iGreat Britain— Belfast and N. C. Ry. 

Great Britain— Furness Railway 
|Great Britain — Great Eastern Railway 

Great Britain — Gt. Northern Railway 

Great Britain — London, Tilbury and 
Southend Railway 

Great Britain— London & N. W. Ry. 

Great Britain — London & S. W. Ry, 

Great Britain- Manchester S. & L, Ry.l 

Great Britain— Taff Vale Ry. 
iPittsburg, Ft. Wayne & Chicago Ry. Wellhouse 



Zinc chloride 

Wellhouse 

Tilhamy 
Zinc chloride 
Creosote 
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mercial product, extremely uniform in its composition and the 
quality can be readily duplicated and obtained. Creosote, on the 
other hand, varies considerably in its composition, and is not 
easily secured in satisfactory grades. The American Railway En- 
gineering Association recently drew up three specifications for 
creosote to be used in tie preservation, and more discussion and 
argument has taken place over what kind of an oil should be used 
than has taken place over any other feature of wood preservation. 
It is the author's opinion, however, that these conditions are 
changing for the better and that the future looks bright. 



The Combustibilitr of the Preservative. 

Zinc chloride is non-inflammable; creosote is inflammable; hence 
a zinc chloride plant presents a lower fire risk than a creosote 
plant. Zinc chloride-treated ties can be considered more fire re- 
sisiant than untreated ties. When freshly treated creosoted ties are 
easily ignited, but their resistance to inflammability increases as 
their seasoning progresses. Inflammability tests gave a tfmpera- 
ture of ignition for zinc-treated wood of 287° C., 19 per cent of 
the wood, by weight, being burned. Freshly creosoted wood tested 
under th^ same conditions ignited at 176° C, and 40 per cent of 
its weight was burned. When, however, it was air-seasoned after 
treatment for 90 days the temperature of ignition was 216° C, and 
the loss in weight 27 per cent. 



Ease of Handling the Preservative and Ties Treated With It 

Zinc chloride solutions can be readily handled at much lower 
temperatures than coar-tar creosote and do not present the many 
difficulties of heating that accompany the operation of creosote 
plants;'on the other hand, they cause a great plant depreciation, 
due to their corrosive action. Several cases have come to my 
attention where trouble was experienced in getting track men to 
handle creosoted ties, supposedly on account of their disagreeable 
nature and their effect on the health of the track men. Such objec- 
tions can, however, be avoided. 1 have heard of no complaints 
against zinc-treated ties in this 
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Burned freely. 




Full cell process 
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216 


40 


27 


Burned freely, black 
Einoke, easily ex- 
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Burnett process 
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19 


Hard to ignite, burn- 
ed poorly, easily 
extinguished. 







Ease With Which the Preservative can Be Tested and Analyzed 
in the Tie. 



The presence of 
than the presence of 
the depth of pi 
much easier to examine, 
is not feasible for daily 
the depth ot penetration in 
apply chemicals to product 
cut section in. an oven abovi 
a careful inspection of the 
much, if not more, than a c 



knowledge of 



es can be det. 

chloride; and, inasmuch 

is highly important, 

A chemical analysis of the treated ties 

le, so that the best method of detecting 

I zinc-treated ties is to cut a section and 

e color changes, or to heat the freshly- 

e the boiling point of water,* However, 

reating plant and process is worth as 

tical examination of a few ties. 



Summary of Results. 

All the factors discussed above are summarized in Table i. Its 
study will show that there are good grounds for hesitating in the 
selection of a preservative to be used in treating ties, and that the 
conditions peculiar to each road, or even parts of the same road, 
should affect such a decision. No sweeping generality can have 
much practical significance. The more noteworthy points brought 
out by this study are at present: 

(1) Zinc chloride and coal-tar creosote, when used under 
normal conditions, are both el?ective preservatives of cross-ties, 
and there is little choice between them so far as annual charges 
are concerned, 

(2) Creosoted t 
nettized tiesi, the c 

times as great. 



mliK 



the 



D,qit,zeabvG00»^lc 



TREATING RAILROAD TIES. 



(3) Creosoted ties last, on an average, longer in the track 
than Burnettized ties, hence require less frequent renewals and 
changes in the roadbed. 

■'I might say there is one phase I did not emphasize in this paper, 
and that is this : It is getting more and more difficult to acquire a sat- 
isfactory supply of hard wood for manufacture into cross ties. There- 
fore, it would appear that companies should handle their ties so that 
they will secure from them the greatest maximum life, thus necessitat- 
ing the purchasing of a fewer number of ties. That point is not 
brought out in this paper. It is an important point from a practical 
standpoint." 

(4) If creosote advances appreciably in price it will very 
probably result in stimulating the number of ties treated with 
zinc chloride. 

"These are the four general conclusions that I have drawn as a 
result of this study, and I assure the association that I would be very 
glad, indeed, to have any additional data that bears on this problem 
and to have the discussion just as full as you might wish to make it. 

Table 4. — Synopsis of the Comparison of Zinc Chloride With Coal- 
Tar Creosote for Preserving Ties. 



Facto rs Considered | Zinc Ch loride. 
Toxicity JToxic limit about 

; per cent. 
Volatililj; of Preser-, Nonvolatile 

Leachability of pre-'Leaches from wood 

Penetrance of preser- Penetrates easier than 

Effect 



Coal-tar Creos ote. 
About same as for zii 

chloride 
Volatile - 



Does not leach from 

ore resistant than 
. - - . zinc chloride 

I strength of 'Produces but littleWeakeningof noprac- 
ties ■ weakening tical importance 

Corrosion of metal jMore corrosive than Corrosive action in- 

I creosote significant 

Effect as an electro- iFavors current leak- Much more resistant 

lyte I age than zinc chloride 

Uniformity of compo-Very uniform Very variable 

nMueh more combust- 
ible than zinc- treat- 
ed wood 
creosote iMore difficult than 
c chloride 
Ease of testing pene-More difficult than jSimole 



r than c 



e of handling 



Financial saving due Slightly less than Slightly more than for 

to use ' for creosote | zinc chloride 

Cost of treatment Lower initial cost thanHieher initial cost 
creosote | than zinc chloride 

(About 15c. per tie.)! (About 30c. per tie) 
Ultimate lite Shorter than creosote.Longer than zinc 

, (About 13 years) chloride 

I (About 17 years) 
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.THE PRESIDENT: May we have the pleasure of hearing from 
Mr. Goltra on this same subject. 

Discussion of Mr. Weiss' Paper by Mr. Goltra. 

MR, W. F. GOLTRA:' This is a well-written paper and deserves 
very careful reading and consideration. I have very carefully consid- 
ered Mr. Weiss' paper and desire to make a few remarks. 

The successful treating of ties depends on two general factors, name- 
ly: (i) Method of seasoning, preparation for service in track and 
mode of injection of the preservative into the wood-; {2) kind and 
quantity of preservative used. The relative importance of these two 
factors arc in the order named. Many preservatives have been tried 
and recommended, but only a few have been chosen and the long list 
has practically narrowed down to the following preservatives : 

1. Chloride of Zinc. 

2. Coal Tar Oil and Petroleum Tar Oil (Creosote). 

3. Crude Oil. 

The first two are used in much larger quantities than crude oiL 
Crude oil has not been used very extensively for treatment of cross ties 
in this country, but this is* not because it is inferior to either of the 
first two named, but on account of another reason which I will mention 
later on. 

Referring to Mr, Weiss' table No, i, he gives the number of ties 
treated with zinc chloride and creosote oil during the years 1907 to 1911 
inclusive, but he omits to include such ties as were treated with a com- 
bination of zinc chloride and creosote oil ; also omits those treated with 
crude oil; therefore his statement Is apt to be a little misleading in 
comparing the number of ties treated with the various preservatives. 

From an examination of the records, I find that during this period 
the number of lies treated with the mixture of zinc chloride and creo- 
sote and crude oil is as follows: 1907, 4,240,000; 1908, 5,515,000; 1909, 
4.039.000; 1910; 6.506,000, %nd 1911, 5,184,000, 

As the percentage of the mixture was approximately twenty per cent, 
creosote oil and eighty per cen;. zinc chloride solution, it would seem 
proper to divide these quantities between these two ingredients on the 
same basis, after deducting the number of ties treated with crude oil, to 
arrive at a more nearly correct comparison of the use of these two 
preservatives. For example, in the year 1911. of the 5,184,000 ties, ap- 
proximately 1,000,000 were treated with crude oil and the remainder 
with the miriure, so that twenty per cent, of 4,000,000 or 800,000 should 
be credited to creosote oil Ireatment, and the eighty per cent, or 3,300,- 
000 should be credited to zinc chloride treatment. That is the way it 
' looks to me. We should not ignore the treatment of such a large pro- 
portion of the ties, because they are treated with a mixture or with 
crude oil, otherwise we are apt to draw wrong conclusions. But even 
if these modifications were made to his statement, it would afiford but 
little criterion to go by to determine which is the best wood preserva- 
tive. The fact that the use of creosote oil in treatment of railroad ties 
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in this country has increased more rapidly than the use of zinc chloride, 
is no proof that the former is better than the latter. Mr. Weiss give* 
nine replies received from operatois of wood preserving plants, giving 
their opinions why the number of ties treated with zinc chloride did not 
increase. For the most part, these reasons are vague and non-essentiai. 
The third quotation which he mentions, that "The salesmen of coal tar 
creosote are more industrious than the linc salesmen," comes the near- 
est the mark of, any. (Applause.) The most essential reason for the 
great increase of creosote oil over zinc chloride is not stated by Mr. 
Weiss. This reason which I am about to state outweighs tenfold the 
nine that are specified. 

It is a well-known fact that prior to the year 1905, practically all of 
the crossties treated in this country were treated with chloride of zinc 
singly or in combination with other ingredients, such as tannin, glue and 
creosote oil. At that time exploiters of patented creosote processes, 
otherwise called "empty cell" processes, appeared in the timber-treating 
industry. They represented that much economy could be effected by 
treating ties with a partial dose of creosote oil; that by means of an in- 
itial air pressure or a final vacuum, or both, the ties could be completely 
saturated and a large proportion of oil injected into the wood could be 
recovered. These exponenis succeeded in making several railway man- ' 
ageraents believe it One large system. The Atchison, Topeka & Santa 
Fe Railway, that had used zinc chloride treatment successfully for more 
than twenty years, adopted one of these untried processes, and rebuilt 
one of their plants at a great expense to employ this new method — the 
■Rueping process. Other roads followed their example, and this process 
was adopted by the Chicago, Rock Island and Pacific; Missouri, Kansas 
and Texas, and the Illinois Central Railroad. In all, about S,ooo,ooo 
ties are treated annually by this process. In 1904, Mr. C. B. Lowry, of 
Lexington, Ky., obtained a contract from the Cleveland, Cincinnati, Chi- 
cago and St. Louis Railway Company to treat 550,000 ties per annum 
with creosote oil, for a period of ten years. He organized a commer- 
cial company and built a plant at Shirley, Ind., which was subsequently 
merged into the American Creosoting Company. A couple of years 
later Mr. Lowry obtained a patent "for withdrawing surplus oil by 
means of the application of a final vacuum." (See Fool Note.) Con- 
tracts similar to that made with the Cleveland, Cincinnati, Chicago and 
St. Louis Railway were as follows : 

ThlH process had been practiced In Europe and America for more than 
10 years wben Mr. Lowry obtained bla patent. The operation Is employed 
In nearly every treating plant In this country, at the present time, for the 
purpose of hastening of the drying of ties before withdrawal from the 
i^ylhider. This process Ifl deacrlbed In Mr. Weiss' paper on "Full Cell 
Process," but the patentees call It an "Empty Cell Process," (Author.) 
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Year 

Road. Location, Built. Treated. 

Chg., Indpls. & Lvle. Ky., Bloomington, Ind 1905 250,000 

Rock Island-Frisco Lines, Kan.sas City, Mo 1907 750,000 

Rock Island-Frisco Lines, Springfield, Mo 1907 750,000 

Rock Island-Frisco Lines, Hugo, Okla igo? 750,000 

Rock Island-Frisco Lines, Marion, Ills 1907 750,000 

L. S. & M. S. & M, C. R, R, Toledo, 1909 1,200,000 

Delaware, Lack. & Western. Patterson, N. J 1909 500,000 

Lehigh Valley Ry., Bound Brook, N. J 1909 400,000 

Kansas City Southern Railway, International & Gr. 

Northern, Texas & Pacific Railway, Shreve- 

port, La 1910 750,000 

N. Y. C. & H. R. R. R., Rome, N. V 1911 750,000 

New Orleans Or. Northern Ry., Bogalusa, La 1912 200,000 

The above, including the C, C, C. & St. L. Ry's contract makes a 
total of 7,fioo,00o ties, and ;3 the minimum quantity to be treated annu- 
ally by the Lowry process, during the life of these contracts. 

All of these contracts were for terms of ten or twenty years, and 
Specify that the ties shall be treated by the "Lowry" process, using an 
average of two and one-half gallons of coal tar creosote oil per tie. 

By virtue of the adoption of these so-called "empty-cell" processes by 
certain railroads, and by virtue of the long term contracts made by 
other railroads for treatment of their ties by independent treating com- 
panies, which in both instances required the use of creosote oil ex- 
clusively, such preservatives as zinc chloride, crude oil or other anti- 
septics having any merit were excluded and were put beyond consider- 
ation. There was no choice left in the matter of selecting the most effi- 
cient and economical preservative, and in this way competition was 
stifled. 

During the year 1905, I estimate that approximately fifteen million 
ties were treated, of which about ten per cent., or 1,500,000 ties, were 
treated with cresote oil and 13,500,000 with zinc chloride. The quantity 
of ties treated with creosote oil gradually increased until 16,510,000 ties 
were treated with this preservative in 1911. Of this quantity I estimate 
that approximately thirteen million were treated by the so-called "empty 
cell" processes, injecting only a partial dose of creosote oil into the ties. 
The adoption of these processes by various railroads absolutely pre- 
cluded the use of anything else but creosote oil; therefore, is it any 
wonder that there has been such an increase in the number of ties 
treated with that preservative? Those were the chief causes, and they 
outweigh all others tenfold, in explaining why the number of ties 
treated with zinc chloride in this country did not increase more during 
the past seven years. 

The same reason explains why such a comparatively small number of 
ties were treated with crude oil. If this preservative was offered by 
dealers to any railroad company or the treating company, treating ties 
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by these "empty cell'' processes, they were usually informed that under 
their contracts they were restricted to the use of creosote oil, and no 
matter how meritorious their product might be, it could not be used. 
Now heavy crude oil or petroleum is a good preservative. It has been 
used from time immemorial for preserving wood from decay and to 
protect it from insects. In Burmah there are upwards of lOO pits or 
wells, with a general depth of 210 to 240 feet, the shafts of which are 
square forms and lined with horiontal balks or timbers. The oil which 
is extracted in buckets splashes on the timbers and saturates them with 
oil. In this way the timbers in these shafts have been protected from 
decay for centuries. Numerous cases of this character have been seen 
in this country. There are long stretches of oil soaked track in 
the oil regions of Pennsylvania that should get the full benefit of 
its preserving qualities, but no data is available. It appears with 
the success met with on the Gulf, Colorado & Santa Fe Railroad 
in using crude oi! petrolium for protecting railroad ties from decay 
that this oil may be of great value in wood preservation. A test 
was started in 1903, and the ties treated with Bakersfield oil, to 
the extent of 23 to 83 pounds of oil per tie. Most of these ties 
are still in good state of preservation. The Atchison. Topeka & 
Santa Fe Railroad is now operating a treating plant at Albuquer- 
que, New Mexico, using this material, and it is said they are get- 
ting good results. Some ties treated with petrolium and laid in 
the tracks of the Central Railroad of New Jersey, near Bound Brook, 
New Jersey, remained in the track protected from decay for twenty- 
six years. 

Someone asks, "Why is not heavy crude oil as good as creosote 
oil for treating railroad ties?" I reply that it is. "But," my friend 
asks, "must not the preservative be poisonous?" To this I answer, 
"no, not necessarily." Right here I want to ask our Association 
to warn men not to subscribe to the doctrine of some chemists 
touching the hypostatical principal, that a preservative must pos- 
sess a toxical or poisonous property to be effective, until they have 
examined it a little. There are substances which prevent decay 
that are not in the ordinary sense considered poisonous and crude 
oil or petroleum tar oil are some of them. Much of the develc^- 
ment in the line of timber treating has been on the supposition 
that the wood must be impregnated with a germicide — a substance 
that tends to destroy animal and vegetable life; but we find sub- 
stances that are not germicides that do preserve wood and it is 
presumable that this element is not absolutely essential, although 
it may play a part in the preservation of wood. It would seem 
that any antiseptic that would resist or correct putrefaction in the 
wood, will prevent decay, although it may not be germicidal or 
of poisonous character, and if wood is rendered unfit by an anti- 
septic or protected by a germicide or both, it will not decay. An 
antiseptic may be substances which will inhibit the growth of 
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fungi, while germicides are understood to be substances wliicli 
are active poisons to these growths. Thus coal tar creosote is 
strongly antiseptic and germicidal. Water gas or petroleum tar creo- 
sote is antiseptic and probably germicidal. Wood creosote has strong 
antiseptic properties, while petroleum or heavy crude oil is probably 
not germicidal, but it is antiseptic. 

About the middle of the last century when creosoote oil was 
beginning to be used to some appreciable exteut in Europe, the 
specifications called for at least ten per cent, of tar acid, which 
is chiefly carbolic acid and is a virulent poison. At that time it 
was generally supposed that the acid was the chief element of the 
preservative, but gradually the oil specifications reduced the re- 
quirement until it was eliminated altogether from the specifications 
Some authorities pointed out that carbolic acid was solvent in 
water and evaporated quickly and therefore afforded little or no 
protection to the wood. Whether or not these conclusions were 
correct I 'do not pretend to know, but suffice to say that the idea 
that the preservatives to be efficacious must be of a poisonous or 
germicidal character underwent considerable change. 

Incidently I desire to state that creosote oil distilled from petro- 
leum tar contains no carbolic acid and yet it is a good preserva- 
tive and used in very large quantities in this country. I do not 
suppose that many of you know that about one-half of the "creo- 
sote" oil manufactured in this country is made from petroleum 
tar and the other half is made from coal tar. Specifications for 
"creosote" usually say that the oil shall be obtained from coal tar, 
but, nevertheless, one-half of it is obtained from petroleum tar. 
Two-thirds of the gas used for illuminating purposes in the United 
States at the present time, is water-gas, made from petroleum and 
about 80,000,000 gallons of tar are made as a by-product of its 
manufacture. On account of the well-known preservative value of 
coal tar creosote and its relatively higher cost, oils of other origin 
are generally looked upon as adulterants, and while the preserv- 
ative value of the coal tar creosote may not have been lessened 
by the admixture, the practice constitutes a fraud if the material 
is sold as straight coal tar creosote. In Bulletin No. 78 of the 
Forest Service the following statement is made: 

"Petroleum tnr creosote is nlreaOy uaed Id large qunntltles, most of It 
betog sold not under Ita own name, but as an adulterant of eoal tar ereo- 
BOte, It eoDtalua some of tlie most imparcaol constltnents of coal-tar creo- 
sote, as well OS tlioee of the paratHo series. Ita annljala br fractional dla- 
tlllatlou IB sometimes ideatlcal with that of the coal-tar product, and It Is 
probable that after injection Into the timber It would show do more rapid 
volatlllzaUon." 

Specifications for creosote oil, should be revised and include oil 
obtained from the distillation of petroleum tar and wood tar as well as 
from coal tar, and avoid further deception on that score. And finally, 
if petroleum tar oil is a good preservative, why are not the heavier 
fractions of crude oil or petroleum good preservatives? The latter 
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possesses all the chemical elements of the former, which is derived 
from them. 

As Mr. Weiss very correctly observes, a discussion of all factors 
entering into the question ot treating railroad ties finally simmers 
down to a discussion of cost. In order to make a comparison of 
the relative economy of treated ties by various methods and with 
different chemicals it is necessary to determine, at least to one's. 
own satisfaction, these two factors, namely, (1) cost of treated ties 
laid in the track; (2) average life of the ties. Given these two 
factors, the first expressed in dollars and cents and the latter in 
terms of years, the relative economy of the two can easily be 
calculated. 

Mr. Weiss gives a hypothetical case and assumes that ties "prop- 
erly" treated with zinc chloride will last an average ot twelve 
years and with creosote, seventeen years, and that the cost of 
treating is fifteen cents and fhirty cents, respectively. ^ He also 
assumes the cost of an untreated tie is forty-five cents and laying 
In Ihe track fifteen cents in both instances, which, of course, is 
correct. These factors are assumed for the purpose of reasoning 
and deducing proof, and Mr. Weiss quotes some statistics of ties 
in service and leaves the reader to manipulate these figures in any 
way he sees fit. 

I have taken the trouble to critically examine some of the 
records given in his Table 3, and find a good many of them of 
doubtful value to predicate the average life of the ties treated with 
creosote oil and zinc chloride. For example, the record of ties 
laid by the Union of German Railways was taken from the pro- 
ceedings of the National Electric Light Association and those pro- 
ceedings do not give the authority for the table published in their 
proceedings. 

Before attempting to deduce any idea from this table presented 
by Mr. Weiss, as to the average life of ties, treated with either 
preservative, one should critically examine the authenticity and 
also consider the method or process by which the ties were treated. 
In referring to these alleged records of the Union of German Rail- 
ways, Mr. Weiss failed to state that the beech ties and pine ties 
treated with creosote absorbed 66 to 79 pounds of oil per tie. Now 
Mr, Weiss would lead us to believe that the life of ties treated with 
creosote oil in this country, for thirty cents, into which only an 
average of two and one-half gallons, or 22 pounds of creosote 
oil is injected would be an average of seventeen years. My opinion 
is that such ties will have an average life of ten years if treated 
with an average dose of S2 pounds per tie; or twelve years if 
treated to refusal, say forty pounds per tie. If treated with zinc 
chloride to refusal, eleven years. It is understood that the ties arc 
seasoned in open air in the usual way and are not protected by 
tie-plates. I have given this subject of average life of treated ties 



D,qit,zeabvG00»^lc 



^: 



i the 
zinc 
lis of 
t the 
Br in 
yi.r 
then 
IS are 
I tex- 
ncver 
-eated 

s and 

es of 
ervice 
their 



: con- 



'erage ■ 
„ , sorted 

'S^ years. 

'erage 



an bc- 
,reara. 
or the 
:tte in 

life of 
>e sur- 



:vGoo»^lc 



As ^ 

down 1 
differei 

laid in 



erly" t 

years ; 
treatinj 
assume 
in the 



laid by 
ceeding 
ceeding 
proceed 

Befor 
by Mr. 
preserv; 

In refei 

treated 
Mr, We 



average 



chloride 
seasone 



;|Goot^lc 



TREATING RAILROAD TIES. 29 

much study and I present herewith a chart (CUT) showing the 
estimated life of treated ties, treated with creosote oil and zinc 
chloride, either singly or in combination, by different methods of 
preparation and treatment. The best practical illustration of the 
progress of decay will be the facts as they occur. The year in 
which the ties are put in the track is the starting point; the year 
in which the first tie fails is another step and the rate from then 
on is the curve of failure; and the year in which the last ties are 
removed is the culmination. If every tie were exactly alike in tex- 
ture, density or soundness, all should fail at once, but this is never 
so. The curves in the diagram illustrate graphically how treated 
ties would be removed from the track, when their average life is 
from eight to sixteen years. The tables show the percentages and 
tie years for each curve. These curves of failure and tables of 
percentages can be used to determine closely the length of service 
railroad companies are getting out of the treated ties now in their 
tracks without waiting many years. By comparing the removal 
with the number of ties treated in any one year it will show which 
curve of failure it is following, and give the probable mean lite 
of the tie, which is the essential thing to know. 

In making comparisons with European records to determine the 
probable average life of treated ties treated in this country, we 
must not overlook the methods employed for treatment. The con- 
ditions must be alike in all cases, otherwise the comparison is un- 
fair. Mr. Weiss quotes cases where it is said ties have an average 
life of as much as thirty-four years arid it is currently reported 
that in France creosote ties have been known to last thirty years. 
It should be borne in mind that this is not the mean or average 
life and cannot possibly be, for it one will undertake to trace a 
line on this chart for ties having an average life of thirty years, 
he will find that some of the ties would have to last as long as 
fifty-eight years. We admit that ties treated in Europe, particu- 
larly by French railways, have a much longer average life than 
those treated in America, for the simple reason that the work is 
done more thoroughly. I figure the average life of oak and beech 
ties treated in France, with creosote oil, to refusal (that means 
forty or fifty pounds on an average per tie), adzed and bored and 
warmed in ovens prior to impregnation, as near as I can judge 
from available data, to be fifteen years. I take it Mr. Weiss esti- 
mates the average life at seventeen years. Perhaps the mean be- 
tween these two estimates is about correct, namely, sixteen years. 

Referring again to Mr. Weiss' table, he gives some data for the 
French State Railway, published in the Railway Age Gazette in 
1901. The ties referred to were samples at the Paris Exposition 
in 1900 and therefore are not representative of the average life of 
ties obtained by the French State Railway. We would not be sur- 
prised to find on exhibition at the Panama- Pacific Exposition, to 
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be held ill San Francisco in 1915, and to which we have received 
an invitation, samples of cross ties, treated with zinc chloride, in 
this country, that have been in service for thirty years or more. 
It would not be difficult to collect a number of such ties, but that 
would not prove anything conclusive. 

Again, we would not be surprised to find on exhibition samples 
of timbers from oil wells, which have been preserved from decay 
by petroleum for more than fifty years. 

Returning to Mr. Weiss' hypothetical case and substituting my 
estimate of life of ties treated with creosote at a cost of thirty 

Cost of creosoted tie laid in track ,90 

Average life 10 years 

Annual charge .1107 

Cost of zinc treated ties laid in track .73 

Average life 11 years 

Annual charge .0855 

Difference ,0252 

Thus the creosoted ties cost 35^ cent? per tie per year more 
than the zinc treated lie. Multiplying this by the average number 
of years, which in this case is Ifl^ years, makes a difference of 
2654 cents per tie in favor of the zinc treated tie. My estimate of 
the average life of ties treated with an average quantity o(-2'A 
gallons of oil per tie, with ordinary air seaasoning, and no tie-plate 
protection, at ten years, is made advisedly. Unfortunately no 
records are kept by any of the railroads, so far as I know, treating 
ties with a partial dose of creosote oil, of the performance or life 
of ties, but from personal observations of renewals and inquiries 
made of road masters, and section men, I find that the percent- 
ages of renewals in most cases followed closely the ten-year curve 
of failure shown on this chart, which would mean they would have 
an average life of ten years. 

In view of the foregoing, I desire to offer the following con- 
clusions: 

(i) Zinc chloride and coal tar, petroleum tar and wood tar creosote, 
when used under normal conditions, are effective preservatives of 
cross ties, and the first named is more economical so far as annual 
charges are concerned. 

(3) Th-e average life of ties depend upon their method of prep- 
aration and treatment, and the quantity of antiseptic injected into 
the wood. Ties treated with either preservative will give good 
service if properly treated. 

(3) Heavy crude oil is a good wood preservative and equally 
as effective as creosote oil or zinc chloride. The cost per gallon 
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is about one-half that of creosote oil in certain parts of the country. 

Finally, my friends, I trust you will not think that I am exploit- 
ing or advertising any particular preservative. I sincerely aim to 
be fair and unprejudiced and my motive in presenting the forego- 
ing fads to this Association is that any preservative proposed shall 
be carefully and fairly considered to the end that those preserva- 
tives shall be used which effect the greatest economy in treating 
ties and timbers. 1 thank vou. (Applause.) 
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HISTORY OF WOOD PRESERVATION. 
By W. F. Goltra. 

In order to write a history on wood preservation the historian 
must necessarily refer to the records left by many writers. The 
literature dealing with this subject is voluminous and bewildering, 
and the writer can only attempt to give in this paper a summary 
of the historical development of the industry and make brief men- 
tion of numerous processes and methods that have been tried 
and recommended for the preservation of wood. Discussion of the 
efBciency, practicability and merits of individual processes would, 
obviously, be beyond the limit of this paper. Numerous pro- 
cesses have been employed for the purpose of preventing the decay 
of wood from dampness, atmospheric action, or the destructive 
operation of animals and parlsitic plants. The principle in nearly 
all has been the same, namely, the injection into the vessels of 
the wood' of some material which, by combining with the albumen 
of the woody tissues, prevents the decomposition or gives it a 
poisonous character. Some processes advocated consisted simply 
in external appplication oi preservatives to the wood. The trials L 
were attended with varying degrees of success, and of the large 
number advocated (Paulet mentions 174 in all) only a few have 
survived. Of these processes many of them would, no doubt, 
prove effective, provided they could be carefully and economically 
applied, but most of them have not survived, either through cost 
of material, difficulties in their operation or their inefficiency. 

Very little is known of preservative processes adopted in ancient 
times. Pliny observes that the ancients used garlic boiled in 
vinegar with considerable success, especially with reference to pre- 
serving timber from attacks by worms; he also states that oil of 
cedar will protect such limber annointcd with it from worm and 
rottenness. Oil of cedar was used by the ancient Egyptians for 
preserving their mummies. Tar and linseed oil were also rec- 
ommended. 

The idea of preserving wood by the action of oil is, there- 
fore, by no means new, as we find that the ancients used vegetable, 
animal and mineral oils for the preservation of wood used for 
various purposes. The petroleuni oil wells near Prome, in Burmah, 
have been used from time immemorial. Wood for shipbuilding 
and house building was invariably saturated or coated with a 
product of those wells, and it is stated that the results were entire 
immunity from decay and the ravages of the white ants. Many 
other substances have been employed for the preservation of 
timber, which will be referred to later. 

The oldest of all artificial processes for the preservation of 
timber, and one used among most savage tribes, is charring the 
surface of wood that is to be inserted in the ground. 
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Very little is known of any preservative process previous to 
the year 1G57. In that year Johann Glauber, the famous chemist 
of Carlstadt, Germany, experimented with vegetable pyroligeous 
acid, the wood having been first carbonized by the action of fire, 
then covered with a coating of tar and immersed in the acid. 
(Fyroligneous acid is obtained by the distillation of wood. It 
is an acetic acid, holding in solution oily impurities.) Since this 
period many processes have been tried. In order to convey some 
idea of the numerous experiments the writer presents herewith a 
list of the different processes proposed for the preservation of 
wood from the year of 1657 to 1846, prepared by Mr. J. A. Stoeck- 
hardt and published in the "Artizan," London, England, April, 1848: 

From this compilation it will be observed that nearly every 
substance under the sun, from vapor of eupion to a mixture of tar 
and decoction of tobacco leaves were used for the preservation of 

In 1737 Mr. Emmerson patented a process of saturating timber 
with boiled oil mixed with poisonous substances; but this process 
was very little used. This, we believe, was the first patent on 
wood preserving. 

About 1740 Mr, Reid proposed to arrest decay by means of a 
certain vegetable acid (probably pyroligneous acid). The method 
of using it was by simple immersion. 

In 1756 Dr. Hales recommended that planlcs at the water-line 
of ships should be soaked in linseed oil to prevent the injury to 
which wood is subjected when alternately exposed to wet and dry; 
and. indeed, many ships were built in which a hollow place was 
cut in one end of each beam or stern-post which might constantly 
be filled with oil. Sometimes the tops of the ship masts were 
hollowed in the form of cups or basins and holes bored from the 
end to a considerable, way down the masts and oil was poured 
into these cups and it was left to find its way down the capillary 
vessels to the interior of the timber. 

Before the earliest of these dates, however, the preservative 
properties of solution of slack-lime and chloride of sodium, or 
common salts, were facts of common knowledge. The former 
was extensively used throughout Britain for limber for estate 
work. Fence timber treated with this solution often lasted upwards 
of 20 years; the imbibition was by immersion in open tanks. 

At the beginning of the Eighteenth Century a member of the 
Royal Academy of Stockholm called attention to the use of alum 
for preserving wood from fire, stating that wood or timber for the 
purpose of building may be secured against the action of fire by 
letting it remain for some time in water wherein vitriol, alum or 
any other salt has been dissolved which contains no inflammable 
parts. In 1815 Mr. Wade found that alum was not a good pre- 
servative and caused speedy decay of timber. In the same year 



D,qit,zeabvG00»^lc 



TREATING RAILROAD TIES. 



sS:!rgS 



'ii--!'li i'^l i 'z''-" S !■■§► ^s' 



s L 



^^ s 



^&^ ^ S «5E?.|i 



> r^iS wD u> ':> o ?; S !n 



Q 


a 


J3 


II 


II 


E 

&■ 


•£ >i c fc S 
O O J 2 O 


III 


SS| 


II 


ll 


1 


1 1 1 1 1 



IJiqitaeOwGoOl^lc 



TREATING RAILROAD TIES. 



s| |!i| Pistil i 

s-5 .a.= sgs=-^ 



^11^ « S fill S i^-E-S ^ ^ » i |l ^1 1 1 ?'5 1 s g lis 



3-1 J I 
s" o" 



i~ .s= I lit 



M~. ~s s-B "■ Eoj I 



IJiqitaeOwGoOl^lc 



TREATING RAILROAD TIES. 



6 i-E5> -s=. -i- .sr.ss 



Iff I ^^S|| s-=| I'Sflll^i J 'gll^ 
i-sf-ssiP'-'l jslilltl'-siilii ■s-ll' 

¥m:llir^il il-i:i:t!lllli g '111! 



j=*S E-o , 



-°^ Eg 



i Isi 



Fi 11.11= 'h il :-llM 



:2« 8 * i §'5 

t/i uaa ft. tfl crt V 






o S .S H mm m tt. E en 



D,qit,zeabvG00»^lc 



TREATING RAILROAD TIES. 






| = S>»>.| M "-i-T ""^ " ^ i-^oS5 



I . ''\Sils 





J 


j 


1 
1 




1 


m 


III 


fill 


■J 


■5 t 


~ t- 3 g £ "U = 














"iA 


Ii5" 






"1 














< 




w 
























•a c c" 














% 


^ 


3 " 

F 




S 


c n g 


1 
















■3k 




i 


fill 




































s 


■-: 


ll 




E 


Is-a^ 
















"S" 1 






o 




n 












51 


^. 


■"■S 




















•t S 




J * 




■§ 




ft 












ii 


IZ 






1 


^E|S 




































o a 










l3 mC-J- 














ill 


U 


I'^-d 




1 


|l«- 














3 a 






















;b;^ 


■3«« 




;^ 


"F"" 














is 


s 


= £ 




^ 




si 












«^ 


■gl 


.z 




« 




1 












>.«r 




s^ 




n 




3 












HI 

HP- 


Nil 






> 


si c 








































































2 


A. 












"^ 


"- 


'^ 




" 




J 


^ 










;s 


«* 


o 




s 


^ ' 



■DiqineoevGoOi^lc 



TREATING RAILROAD TIES. 41 

Mr. Wade recommended the impregnation of timber with resinous 
or oleaginous substances (preferring linseed oil to whale oil), or 
with common resin dissolved in a tank of caustic alkali, and that 
the timber should afterwards be plunged into the water acidulated 
with any cheap acid or with alum in solution. 

In 1811 Mr. Lukin undertook to treat wood by burying it in 
pulverized charcoal in a heated oven. He erected a large kiln in 
Woolwick Dockyard,, but an explosion took place on the Arst trial 
before the process was completed, which proved fatal to eight of 
the workmen and wounded twelve. The explosion was like the 
shock of an earthquake. The experiment was not repeated. 

In 1815 Mr. Ambrose Boydon. of the English Navy Office, 
strongly advocated that timber blocks and tree nails of ships 
should be first boiled in lime water and that they afterwords should 
be boiled in a thin solution of glue, by means of which the pores 
of the wood would be filled by a hard substance insoluble in water, 
which would not only give the timber durability by preventing 
vegetation, but would increase their strength. Glue, he thought, 
might be used with lime water, or glue and lime water mixed 
together. 

In 1817 Mr. William Chapman published the results of several 
experiments he had made on wood with lime, soap and alkaline 
salts. He recommended the use of a sulphate of copper or blue 
vitriol. 

In 1833 Mr. Oxford took out a patent for an improved method 
of preventing decay of timber. The process proposed was as fol- 
lows: "The essential oil of tar was first extracted by distillation 
and at the same time saturated with chlorine gas. Proportions of 
oxide of lead, carbonate of lime and carbon of purified coal tar 
were ground and were mixed with oil and the composition was 
then applied in thick coatings to the substances intended to be 
preserved." 

Active progress in limber preservation dates from the year 
1832. During this year Mr. Kyan patented in England the process 
of corrosive sublimate, or bichloride of mercury, for preventing 
decay of timber. Corrosive sublimate has the strongest antiseptic 
properties among metallic salts, therefore its action is highly pre- 
servative, but it has several disadvantages. This process is usually 
called "Kyanizing," after the name of the inventor. It consists of 
steeping the wood in a solution of corrosive sublimate, the strength 
of which is usually one pound of salts to ninety-nine pounds of 
water. The work is usually performed in open masonry pits, 
without pressure, because of the corrosive effects of the chloride 
of mercury on metal. It is a very slow process compared with 
those in which the wood is impregnated under pressure. The 
process is still used in a small way for impregnating railroad 
ties in Southern Germany, and there are a couple of small plants 
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in our New England States. Kyanizing was introduced in Eng- 
land in 1836, but has gone out of use long ago. The process is 
suitable for treating timbers on a small scale only. Chloride of 
mercury corrodes iron and steel, and therefore retorts made of 
this material are impracticable. Simple immersion being found 
imperfect as a means of injecting the sublimate, Mr. Kyan made 
an attempt to improve the efficiency of the solution by forcing it 
into the wood by pressure process. Wooden closed tanks were 
substituted for the open ones; forcing pumps were added to the 
operation. Although Mr. Kyan patented his process in 1832, Sir 
Humphrey Davey had previously used a weak solution of subli- 
mate, to be used as a wash where rot made its appearance. Mr. 
Kyan, however, was the first to apply it to any extent. 

Five years after Mr. Kyan's invention, namely, in 1837, a Mr. 
Flockton invented a process for preventing decay by saturating 
timber with oil of tar antj acetate of iron. But little is known of 
this invention; we believe it was a failure. During the same year 
Mr. Flockton's process was made known, a Frenchman named 
Letellier recommended saturating limber in a solution of corro- 
sive sublimate and, when dry, in one of glue. During this year 
Mr. Margary took out his patent for applying sulphate of copper 
to wood. His patent, as well as Burnett's, taken out a year later, 
show that the chemical- was intended to be introduced into the 
wood by soaking, or immersion; but this practice was soon aban- 
doned and injection by pressure substituted. 

In 1838 Sir William Burnett, formerly Director General of the 
Medical Department of the English Navy, made known to the 
public his new process for treating wood. The invention consists 
of destroyng the tendencies of certain vegetable and animal sub- 
stances to decay by submitting them to the action of chloride of 
zinc. The degree of dilution recommended by Mr. Burnett is one 
part volume by fifty parts of water. At first the method of im- 
pregnation was by immersion in open tanks. In 1847 a powerful 
cylinder of Burnett's construction, hermetically closed, was laid 
down adjoining the saw-mills' in Woolwich Dockyards. With 
this it was possible to treat large timbers and to apply a pressure 
as high as 140 pound's per square inch and extracting the moisture, 
by means of creating a vacuum, from the pores of the wood, 
which were afterwards filled with chloride of zinc. This process 
is usually called "Burnettizing," after the name of the inventor. 
Chloride of zinc is not considered as strong an antiseptic as 
chloride of mercury, and even considerably less than sulphate of 
copper, but it is much cheaper than either of these, and is, in fact, 
the cheapest of all the preservatives. In general, no reaction takes 
place between chloride of zinc and iron when spikes are driven 
into zinc-treated ties, but the drawback in its use is that it is, like 
chloride of mercury, easy soluble and therefore apt to leach out 
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of the wood impregnated with it. The substance is, thefefore, 
unsuitable for timber to be used in water, such as piling and dock 
timbers, but it is an excellent preservative for railroad ties and 
other timbers where they are not constantly exposed to the action 
of water. This process is in use on many railroads in Europe and 
America. 

In Germany "Burnettizitig" meets with much favor. The 
Stuttgart Technical Convention of 18B7 expressed itself as follows: 
"As the experience of those railroads (hat have from 
twenty-five to twenty-six years impregnated their sleepers with 
chloride o£ zinc, under pressure, after steaming and abstract- 
ing the sap, has been satisfactory, and as the system costs only 
one-third or less compared with impregnation with creosote 
or corrosive sublimate, many of the railroads have adopted 
the chloride of zinc process." 

A report of a committee to the American Society of Civil En- 
gineers, June, 188S, recommended Burnettizing as the best method 
for preserving cross ties. 

The wood is usually submitted to live steam in the cylinders 
before impregnation. Steaming the wood under pressure of 15 
to 20 pounds per square inch, as done in Germany, preparatory to 
injection of. the solution, no doubt adds to its durability. Tred- 
gold — no mean authority — considers that boiled or steamed timber 
shrinks less and stands better than that which is naturally sea- 
soned. Barlow, another good authority, is of the opinion that 
the seasoning goes on more rapidly after the piece is steamed and 
stacked in open air. 

Modifications of zinc chloride processes have been proposed 
to correct the principal objection above mentioned. One of them 
is known as the B. M, Process (Bruning-Marmetschke Process 
for preserving wood, H, Bruning. Manager, Schopfurth. Germany). 
The process consists of adding aluminum sulphate to zinc chloride, 
and it is claimed that zinc chloride salts' are made more permanent 
in the wood. 

We now arrive at the modern creosoting process, which was 
invented by Mr. John Bethell, of England, and patented by him 
in 1838. Mr. Bethell's patent relates more particularly to the 
method of treatment rather than the kind of preservative employed. 
This consists of the use of closed vessels that contained the timber, 
in which first a vacuum was produced, the timber being partially 
surrounded by the chemicals, and being preferably placed in an 
upright position; then fully surrounded by the chemical and pres- 
sure applied to force it into the wood. Mr. Bethell mentions dead 
oil of coal tar as one of the preservatives which can be used. 
Three years prior to this a patent was issued to Franz Moll for 
a treatment consisting of a preliminary heating in a closed vessel, 
then the- admission of the vapor of the first distillation from coal 
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tar, followed by soaking in this same distillate, which he called 
eupion — the object of all of which was to season the wood and 
prepare it for the next treatment, which was soaking in the second 
distillate, or, as he called it, "creosote" oil. However, this treat- 
ment has never been followed in practice, as it wastes the first 
distillate; and Bethell's method of treatment using the dead oil, 
which is the second distillate of coal tar, called by Moll "creosote," 
supplanted it. 

Previous to the time of Mr. Bethell's invention practically all 
impregnation of wood was accomplished by immersion in open 
tanks or open boilers, and his method of injecting the material 
into the wood placed in cylinders, hermetically closed, by pressure, 
it may be said that he is the inventor of what is commonly known 
today as the pneumatic preasure process — at any rate, one of the 
first to use this process to any appreciable extent. The pressure 
method of impregnation Is the process now employed generally. 
Open tanks and open boilers are still used to treat material, but 
only in small quantities. 

It is not our intention to say much about creosote oil. More 
has been said and written about this one preservative than all of 
the others put together. Suffice to say that creosote oil, now so 
extensively used for preserving wood, is obtained from coal tar, 
petroleum tar and wood tar, which, when submitted to distillation, 
is found to contain a light oil, a heavy oil (creosote), and pitch. 
Various quantities of creosote are injected into the wood, ranging 
from five pounds to twenty-two pounds per cubic foot of timber. 
In France. Belgium and Holland it is customary to inject into the 
wood all the oil it will imbibe. In other words, to refusal of the 
timber to take any more. 

Creosoling is far from being a cheap process, and tor this 
reason, perhaps more than, others, it was slow in being adopted 
in this country. From 1S8S, when treatment of ties was under- 
taken on an extensive scale by the Atchison, Topeka & Santa Fe 
Railroad at Los Vegas, New Mexico, until 1905, or twenty years 
"Burnettizing," or zinc chloride process, was used almost exclu- 
sively. 

Among the many altempls to preserve woods, those pro- 
cesses discovered by Sir William Burnett and Mr, John Bethell, 
both Englishmen, have proved the most successful and upon which 
all of the subsequent methods and improvements in treating timber 
are founded. 

A Frenchman named Breant patented his discovery in 1831. 
It was adopted to a considerable extent in France. Breant's appa- 
ratus consisted of a very ingenious machine, which, acting by 
pressure, caused liquids to penetrate into a mass of wood of large 
diameter and of considerable length. He may, thereforp, be re- 
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garded as having solved the problem of penetration in a scientiSe, 
though not practical, manner. 

In 1839 Mr. Boucherie, a Frenchman, patented his process, 
which consisted in causing a solution of sulphate of copper to 
penetrate to the interior of freshly cut woods to preserve them 
from decay. He occasionally used the chloride of calcium, the 
pyrolignite of iron, prussiate of iron, prussiate of copper and 
various other metallic salts. As a general rule, sulphate of copper, 
commonly known as blue vitriol, was used. In this process the 
liquid is taken up by the tree, either whilst it is growing in the 
earth or immediately after it has been cut. Not more than one 
month should elapse before the timber is operated upon, and the 
sooner it undergoes the process after being felled the better. This 
process is still in use in France for treatment of telegraph poles, 
and the method of impregnation is by hydrostatic pressure. After 
the trees have been felled the poles are ranged horizontally side 
by side, the butt ends about one foot higher than the lop ends. 
Iron caps with a pipe connection are fastened to the butt ends 
of the poles. A wooden tank fifty feet above the ground contains 
the blue vitriol solution. The solution in the reservoir is eou- 
veyed by means of a flexible tube to the cap on the end of the 
poles and is forced through them from end to end by the hydro- 
static pressure. This process or treatment is undoubtedly effective, 
but is an exceedingly slow method. 

Sulphate of copper can also be used in a 1^ to a per cent, 
solution for impregnating by pneumatic pressure; but as in this 
case the cylinders have to be made of copper, this method is not 
popular. 

Mr, Blythe. of Bordeaux, France, patented a process of pre- 
paring wood by the injection of heated solutions of sulphate of 
copper, heated to nearly boiling point anil placed in a lead cyhnder, 
protected by wood. In 18*6 80,000 ties treated by this process 
were laid down in French railways and found to give good service. 
Mr. Blythe also invented another process called thermo-carboli- 
zation. This process consisted in treating wood with carburetted 
steam to extract the saps and water and at the same time inject it 
with creosote held in suspension. This being a slow and expensive 
method it has not met with favor. 

In 1841 Mr. Payne patented his inventon. The materials em- 
ployed in Mr, Payne's process are sulphate of iron and sulphate 
of lime both held in solution with water. The timber is placed 
in a cylinder in which a vacuum is ct^ated; a solution of iron is 
then admitted into the vessel, the fluid being readily absorbed by 
the assistance of -the vacuum. The sulphate of iron is then with- 
drawn and another solution of sulphate of lime is run into the 
cylinder, which enters the substance of the wood in the same 
he former solution, and these solutions react upon each 
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other and form new combinations—muriate of iron and muriate 
of lime. One of the most valuable properties of timbers thus pre- 
pared is the perfect incombustibility. When it is exposed to the 
action of flame or strong heat it simply flounders and emits no 
flame. The greatest drawback consists in the increased difficulty 
of working the timber. 

Many other processes were suggested by European wood pre- 
servers, but it will be sufficient to mention one more, that of 
Julius Rutger's Zinc-Creosote Process, patented in Germany in 
1874. The process consists of four operations; (1) steaming the 
timber; (2) producing a vacuum and admitting the preservative 
fluid; (3) the application of the pressure pump, and (4) application 
of final vacuum to hasten drying of the material. The preserva- 
tive is a mixture of creosote oil and zinc chloride. A modification 
of this process has been employed at several plants in the United 
States and is known as the Card process. 

Mr. Samuel B. Boulfon, of London, England, obtained a patent 
in 1879, for process of treating wood. He gets rid of the moisture 
in the timber simultaneously with the injection of creosote. The 
wood, either fresh or seasoned, being placed in the cylinder, 
creosote heated to over 212 degrees Fahr, (the boiling point of 
water), is admitted, and the air pump is used to exhaust any or 
all of the water thereby converted into steam, the theory being 
that the water is simultaneously replaced by warm creosote, which, 
of course, penetrates the wood more easily than would be the case 
at a lower temperature, the force pumps being also used if nec- 

While numerous experiments were going on in England, France 
and Germany to discover the best methods of treating woods, 
Americans were not idle. The most noted men in the develop- 
ment of the industry in this country are Mr. Octave Chanute, 
who designed and built several of the early plants and was inter- 
ested in their operation for nearly twenty years; Mr. Samuel Rowe, 
who designed the pioneer treating plant at Los Vegas, New Mexico, 
and who wrote the first American book on Timber Preservation 
worthy of mention; Mr, A. A. Robinson, who was Chief Engineer 
of the Santa Fe in 1885, after four years of experimental work, had 
works built in New Mexico; Mr. Julius Kruttschnitt, of the South- 
ern Pacific, who built works at Houston, Texas, in 1891, and Mr. 
H. U. Mudge, now President of the Chicago, Rock Island & 
Pacific Railway, a notable student of wood preservation and one 
who has done much towards its development and improvement. 
Among the array of American inventors and practitioners, we make 
special mention of Seeley, Hayford, Hasselmann, Wellhouse, 
Isaacs, Curtis and Card. Mr. Seeley was granted a patent in 1867 
on a method of impregnating, consisting of immersing the timber 
in an iron tank filled with oil, heating it to drive out the moisture. 
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replacing the hot oil suddenly with cold oil, whereby it is forced 
into the wood by condensation, A patent to Hayford in 1872 
added to the use of steam for seasoning, the pressure of hot air 
to prevent the checking of the timber by more rapid seasoning of 
the exterior portions of the wood. This method, was advocated 
and followed by E. R. Andrews in his works at Boston. A patent 
to Messrs. W. G. Curtis and J. B, Isaacs, of the Southern Pacific 
Railroad, was granted in 1895, covering a process identical with 
Mr. S. B. Boulton's, except that they did not use the vacuum 
during the boiling. The philosophy of both is that water is vapor- 
ized at 212 degrees, while the oil does not vaporize under 365 
degrees. A temperature maintained between these two will drive 
off the moisture of the water, which can be replaced by oil with 
pressure. Both of these methods have been used in this country 



There is one other treatment which was suggested some years 
ago and which has some very desirable theoretical features about 
it, namely, the Hasselmann process. This consists in boiling the 
timber in a solution of several substances, the principal one being 
sulphate of iron. There have been a number of treatments pro- 
posed whose value was based upon the securing of a chemical 
reaction in the wood itself, but there has been a good deal of skep- 
ticism about the securing of such reactions, and the Hasselmann 
process seems to be the only one in which clear evidence has been 
given of success in that regard. 

The principal objection to the use of zinc chloride, sulphate 
of copper and other mineral salts is that such salts are more or 
less soluble in water. They are effective germicides and as long as 
they remain in the wood in sufficient quantity will prevent decay. 
The solutions containing metallic salts are more readily injected 
than oils, consequently it has been attempted to use them in con- 
junction, and various methods have been patented for this purpose, 
Mr. J. P. Card (father of an esteemed member of this Association 
bearing the same name), proposed a method of tirst injecting a 
small amount of tar oil, then immediately thereafter injecting a 
solution of zinc chloride. He claimed that by this means he 
secured a much better distribution of the oil in the wood than 
was possible with the ordinary injection of the same amount of oil 
and at the same time thoroughly protecting the interior of the 
stick with zinc chloride, Mr. Card introduced the Wellhouse 
process on the Atchison, Topeka & Santa Fe at Los Vegas, New 
Mexico, works built in 1885. This process consisted of the injec- 
tion of zinc chloride, followed by injections of solutions of glue 
and tannin, the object of the two latter being to plug up the 
ducts of the timber by the artificial leather formed by the glue and 
tannin. This treatment has been in use in this country for a num- 
ber of years with very satisfactory results. 
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Another treatment used considerably in this country, is tlie 
zinc-creosote, or Allardyce, process, which consists of an injec- 
tion of a 2 per cent, solution of zinc chloride into the wood, fol- 
lowed immediately by an injection of about three pounds of creo- 
sote oil per cubic fool. A number of ties treated this way by the 
International Creosoting and Construction Company, at Beaumont, 
Texas, were laid in the track in the year 1900, and a large per- 
centage of them are still in the service at this date. 

A second process of zinc-creosote, known as the Card process, 
was introduced in America a few years ago. It differs in the 
Allardyce in the fact that an emulsion of zinc chloride and creo- 
sote is made and forced into the wood in one operation. 

Mention might be made of several other men and processes 
connected with the timber treating industry in this country, but 
sufSce to say that America has been alert and active in the devel- 
opment of this important industry. 

Such are the principal patents, suggestions and inventors up 
to the close of the last century. Since the beginning of the present 
century there have been several more processes brought before 
the public, particularly by Americans, but space does not permit 
mention of them at this time. 

Preservativea. 

Numerous ingredients have been proposed for the preservation 
of timber from decay. In this paper we can only give a recapitu- 
lation of the chief ones which have been tried, and some recom- 
mended, to prevent the decomposition of timber and the growth 
of fungi : 

Acids: Sulphuric. Tar. Vitriolic. 

Carbonates of Barytes, Potash and Soda. 

Chlorides of Mercury, Sodium and Zinc. 

Sulphates of Alumina, Barytes, Copper, Iron, Lime, Mag- 
nesia, Soda, Zinc. 

Muriate of Soda. 

Nitrate of Potash. 

Fish, Whale and other animal oils. 

Linseed, Cedar and other vegetable oils. 

Petroleum and Crude Oils and other mineral oils. 

Oils from distillation of tar obtained from coal, petroleum and 
wood (creosote). 

Molasses and Low Syrups. 

Wax. Glue. 

Resins and Gums of different kinds. 

Quick Lime or Hydrate of Lime. 
The preservatives which found most favor and used widely 
both in America and Europe are, (l) chloride of zinc, (2) creosote 
oil. and (3) petroleum, or crude oil. Mixtures of various ingredi- 
ents were also used. They were about as numerous as patent 
medicines, and some of them about as worthless. The most 
popular mixture of all is creosote oil and chloride of zinc, and, 
in our opinion, this combination possesses many merits. 
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Methods of Impregnation. 

The methods of impregnation vary almost as greatly as the 
preservatives employed in them, but may be classified into two 
main groups, namely, (1) impregnation by immersion, (S) impreg- 
nation by pneumatic pressure. 

Immersion is the oldest of methods, long since practiced with 
milk of lime and brine solution, and was adopted in Kyanizing 
with a solution of chloride of mercury, and also with other salts. 
This is the simplest of all methods. Converted woods, such as 
ties, fence posts, plank or timbers of any kind, are merely steeped 
and weighed down in liquid contained in a large trough or vat 
made of wood or iron. The timber must be well seasoned. The 
solution will not penetrate damp or green wood. Soft woods, 
about the size of ties or fence posts, need be steeped for a period 
of eight or ten days, while hardwoods require twelve to fourteen 
days when immersed in cold solutions. This method is no longer 
employed on a large scale, but it can be conveniently used for 
treatitig fence posts or other material in a small way. The treat- 
ment by open tank methods can be expedited by placing the wood 
in an open tank or open boiler filled with the preservative substance 
and a fire kindled underneath. The boiling dissolves and extracti 
the saps and juices from the wood and the preservative is ab- 
sorbed by capillary attraction. Of course the tank or boiler must 
be made of iron or steel if a fire ia kindled underneath, and in 
selecting the preservative it must be such as will not corrode the 
metal. Sulphate of copper or chloride of mercury cannot be 
used in metal tanks, but zinc chloride, 'creosote oil, petroleum or 
crude oil are practicable. 

Pneumatic pressure, by means of force pumps, was originally 
applied by Breant and Payne, and was the method adopted with 
chloride of zinc by Burnett, and with creosote oil by Bethell; but 
these older methods have since been improved upon by Blythe, 
Boulton and others. The pressure process is adapted to the use 
of chloride of zinc, creosote oil, crude petroleum oils, or any 
mixture of these substances. This method of impregnation is so 
well understood that it is unnecessary to describe it in this paper. 
Suffice to say that the timber is placed in the cylinders six to nine 
feet in diameter, one hundred to one hundred and forty feet long. 
A door hermetically closes the cylinder into which the fluid is 
introduced. Pressure is applied to the fluids in the cylinder, and 
ranges from a few pounds to two hundred pounds per square inch, 
as desired by the operator. The wood must be thoroughly dry 
at the time of injection, otherwise the moisture or vapor will 
resist the entrance of the preservative. Incidentally, the writer 
desires to emphasize the necessity of thorough seasoning or drying 
of timber before the injection of the preservative. It is by far 
the most important factor influencing the quality of the work. It 
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is more important than the kind of preservative used and more 
important than the method of impregnation adopted, for if the 
timber is not dry the preservative cannot be forced info it, no 
matter what method of impregnation is employed. The preserva- 
tive should be forced into the wood until it refuses to absorb any 
more in order to secure as thorough impregnation and dissemina- 
tion of the preservative in the wood as possible. 

Thorough seasoning can only be accomplished by artificial 
means. Various methods have been tried and recommended. The 
French Eastern Railway of France have used the drying ovens or 
kilns to complete the seasoning of their ties. That road, which 
is distinguished for doing the best work of any in Europe, com- 
menced to use the kilns to dry wooden ties, which were afterwards 
impregnated with creosote oil in closed cylinders by vacuum and 
pressure process (Bethell Process), in 1865. In 1874 they built a 
new treating plant at Amagne, France. Instead of constructing 
hot-air dry kilns with direct acting furnaces, they employed dryers 
with hot-air heaters, giving a more methodical heating. The ties 
are first air-seasoned for several months and then placed in ovens. 
The artificial seasoning simply completes air-seasoning and permits 
the plant to operate at all seasons of the year, besides insures 
thorough impregnation of the wood. This mode of drying ties 
has given entire satisfaction, and with the precaution taken in 
drying, the ties are not deformed. Some ties show small checks 
and splits, which close up after creosoting. This method is em- 
ployed by several French companies that treat their ties either 
by the Burnett or Bethell processes. The Western Railway of 
France notaby have built a plant at Surder, France, simliar to that 
built by the French Eastern Railway at Amagne. Undoubtedly 
kiln drying of ties and timbers before impregnation is the only 
proper method of putting the material in good condition and secur- 
ing thorough and uniform seasoning. 

Development of the Industry in the United States. 

Before the advent of railways the treatment of wood in Europe 
was primarily for use in construction of merchant and war ships, 
which were constructed almost entirely of wood, and in America 
for locks and canals. Small quantities of treated timber were used 
for structural and other purposes. The invention of the steam 
locomotive and railway gave rise to the necessity for protecting 
the wooden ties, or sleepers as they call them in Europe, from 
decay. From this period may be reckoned the active progress in 
wood preservation. The treating of railway ties with a preserva- 
tive of some kind increased rapidly, and very soon the quantity of 
wood treated in the form of railway ties exceeded that used for 
all other purposes. This ratio is constantly increasing, and at the 
present time perhaps 90 per cent, of the wood treated in the United 
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States consists of railway ties; the remaining 10 per cent, consists 
of piling, paving blocks, dimension timbers, etc. 

Inasmuch as the real active progress in the development of 
timber preservation did not occur until the advent of railways, 
and (he development of the latter in America was contemporaneous 
with that of European countries, it may be said that the develop- 
ment of the wood preserving industry was contemporaneous in all 
countries. A good many experiments were made in America, 
based largely, however, upon European experience, from which 
much data was obtained. 

The first recorded use of treated ties were some chestnut ties 
treated with chloride of mercury (Kyan's process) and laid on the 
Northern Central of Maryland in 1838. Some oak ties treated by 
the same process were laid in track of Chesapeake and Ohio Rail- 
road in 1840. Presumably both of these were trial lots to deter- 
mine the value of the process. It is recorded that these ties gave 
a service of twelve to fifteen years. 

The first treating plant worthy of name was probably that at 
Lowell, Mass.,. built in the year of 1848 by the proprietors of the 
locks and canals at that point. The plant consisted of two wooden 
tanks, each fifty feet long, eight feet wide and four feet deep, in 
which the timber was immersed in accordance with the Kyanizing 
process, using chloride of mercury; Chloride of zinc was also 
used in treating wood at this plant. It was here used for bridge 
work in connection with canals and not with railroads. This plant 
is still in use and is now owned by Otis Allen & Son, of Lowell, 
Massachusetts. 

The growth of the treating industy in the United States was 
slow during the following three or four decades, only a few small 
plants being constructed. In 1856 the Vermont Central erected 
Burnettizing works and treated ties for a few years, when the 
plant was abandoned before any results favorable or otherwise 
were apparent. Their reason for this was that the delays conse- 
quent upon waiting for treated timbers were too great to admit 
of a continuance and they lost faith in the scheme, only to find 
that twenty-iive years later that they even then had hemlock ties in 
a side track which had been part of these treated at this plant, and 
were still nearly sound in spite of their long service. 

In 1860 the Chicago, Rock Island & Pacific Railroad built a 
"Howe" truss bridge 1300 feet long, the timbers in which were 
Burnettized, and in 1882 these were reported as being still in use 
and in fair condition. 

In 1861 the Erie Railroad built a plant at Oswego, N, Y., 
confining the treatment to bridge timber and planking. It was 
burnt down in 1869 and not rebuilt, as the results from the treat- 
ment were not considered satisfactory. Subsequent inquiry by a 
committee developed the tact that the treatment was not well 
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or carefully done, and the Superintendent of the works afterwards 
admitted that the material was "hurried through" the process and 
poor treating done, the General Superintendent of the railroad stat- 
ing that the "timber was treated in the winter, was full of frost 
and that the zinc chloride had no effect." No further comment is 
necessary, as inferior work in the treating plant today will produce 
similar results. 

The Philadelphia, Washington & Baltimore Railroad and the 
Philadelphia & Reading Railroad each built works to treat ma- 
terial with zinc chloride and started to treat their ties, the former 
in 1863 and the latter in 1867. They found that ties would last 
against decay, but "were brittle as a carrot," caused, of course, by 
the solution used being too strong, so that- the ties were over- 
treated and had to be removed. However, they were used as fence- 
posts, and it is said they lasted a long time. It is not definitely 
known what solution the P., W. & B. R. R. used, but that of the 
P. & R. R. R. is said to have been 3?4 per cent, strong. 

In 1B86 the Chicago, Rock Island & Pacific Railway laid 2,000 
pine, tamarack and cedar ties in their main track just west of 
Englewood, 111. These ties were treated with zinc chloride. In 
1833, after sixteen years* service under heavy traffic, 75 per cent, 
of the hemlock were still in the track and good tor two or three 
years longer, while the pine and cedar came out in fifteen years. 
The natural life of the untreated hemlock ties in that locality, 
and under similar conditions for traffic and ballast, was said to be 
five years. 

A number of Burnettized or zinc-clhoride treated ties, consist- 
ing of maple, beech and hemlock, were laid in the main line of 
the Lehigh & Susquehanna Railway in 1867. In 1883 the greater 
number were still in the track and reported good for seven or eight 
years longer service. 

The Louisville & Nashville Railroad built a treating plant at 
West Pascagoula, La„ in 1875-6. The plant was arranged to treat 
material by the pressure process with creosote oil. It was built 
primarily to treat piles, stringer caps and ties used in construction 
of trestles and docks. Creosote timbers was extensively used in 
the New Orleans, Mobile and Texas Railroad, extending from Mo- 
bile, Ala., to New Orleans, La. Many important structures having 
been built of creosote timber from 1876 to 1879. The L, & N. R. R. 
acquired control of the road from Mobile to New Orleans in 1880. 
In 188B large quantities of creosote piles, stringers and caps were 
used in construction of trestles and docks of Che Louisville & Nash- 
ville Lines in the city of Pensacola, Florida and vicinity. The 
earlier use of creosote piles was more for the purpose of protect- 
ing them from attacks of sea worms or toredo navalis. 

However, in more recent years large quantities of creosoted 
piles and sawed timber have been used by the Louisville & Nash- 
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ville Lines when not subject to attack of sea worms and have been 
used mostly for economical reasons. 

About 600 long leaf yellow pine ties, which were creosoted at 
this plant and placed in the track in 1877-1878, remained in the 
track until June, 1905. The amount of oil injected into these ties 
is not known, but it is estimated at 15 to 18 pounds per cubic foot 
or 45 to 55 pounds per tie. 

In 1879 the New Orleans and North Eastern Railroad built a 
pressure plant to treat with creosote oil, at Slidell, La. It was 
originally built for the purpose of creosoting the timber used in 
building a trestle across Lake Ponchartrain. After this work was 
done the plant was closed and stood idle until it was sold to the 
Southern Creosoting Company, in the latter part of 1902. 

The Houston & Texas Central Railroad also built a treating 
plant at Houston Texasi in 1876 to treat piling and timbers gen- 
erally with creosote oil. 

It is not to be supposed that every experiment made in this 
new field was a success. They were frequently dependent upon 
men without much prior experience in this line, and who, to some 
extent, were feeling their way. Neither was it known that, where 
zinc chloride was used successfully in the case of bridge timber, 
that it could also be satisfactory with crossties. It seemed to have 
been tried in some cases where there was necessity of economy 
irrespective of other considerations, and failure was not, there- 
fore, a cause for surprise. In the majority of the earlier trials, 
however, the results were favorable, so that about 1878 several 
other railways made tests with treated cross ties with such success 
that in 1885 the Atchison, Topeka & Santa Fe Railroad erected a 
treating plant at Los Vegas, New Mexico, and because of con- 
tinuous operation of the same to 1906 may be considered the 
pioneer company in its line. It is true this plant was built eleven 
years later than the L. & N. R. R. plant at Pascagoula, but it should 
be borne in mind that this plant was not built primarily for the 
treatment of railroad ties, as is the case with the Los Vegas plant. 
The latter plant had two cylinders, and for some years al! the 
ties and timbers treated was by the zinc-tannin process, otherwise 
known as the Wellhouse. In part of 1890 and all of 1891 and part 
of 1693 zinc chloride alone was used as a preservative, and from 
1000 to date of dismantling of the plant that treatment alone was 

In 1886 the Chicago, Rock Island & Pacific Railroad, which 
had previously tried the Burnettizing process with success, made 
a contract with Card & Chanute (later the Chicago Tie Preserving 
Company) to treat a sp.ecific number of hemlock and tamarack ties 
each year by the Wellhouse process. So satisfied were they with 
the results that as each contract expired it was renewed from time 
to time with an increased quantity. Mr. Octave Chanute figured 
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up the average life of these ties treated at the Chicago works by 
three different methods and found it to be 10 2-3 years. 

In 1887 the Southern Pacific (Atlantic System) began treating 
Texas soft pine ties' at a leased plant, and in 1891 built one of 
their own at Houston, Texas. To this company's officials belongs 
the credit of being the only road having complete record of service 
given by treated ties from the start. Only the Burnettizing method 
has been used on that system. So satisfactory were the 
results that the Pacific System of the same company erected a 
portaUe plant in Oregon in 1894 and since then have treated 
practically all of the ties used on that part of the system. 

The heavy increase in cost of ties of durable quality caused 
several of the Western roads to begin the use of certain woods, 
the life of which they knew to be very short, but which could be 
materially lengthened by treatment. Many plants were therefore 
constructed, either owned by the railroads themselves or by private 
concerns who treat under contract. 

The Atchison, Topeka & Santa Fe in 189T made a contract 
with the Texas Tie & Lumber Company, of the Santa Fe, to build 
a plant at Somerville, Texas, for treatment of their ties with zinc 
chloride. A second treating plant was also built by the Santa Fe 
at Bellemont, Arizona, in the same year. 

In 1899 the Chicago, Burlington & Quincy built a plant at 
Sheridan, Wyoming, for treating lodge-pole pine ties from Wyom- 
ing and the Black Hills. The Great Northern Railway built a plant 
at Kalispell, Montana, in 1901, for treating Montana pine, tama- 
racks, etc. The Missouri, Kansas & Texas Railroad built one at 
Greenville, Texas, in 1901, and the Mexican Central Railway one 
at Aguas Calientas, Mexico, about the same time. 

At the end of the year 1903 there were twenty-seven timber- 
treating plants in the United States as shown on the accompanying 
list. 

Railroad ties constituted fully ninety per cent, of the total 
quantity of material treated during that period, and fully ninety- 
five per cent, of the ties were treated with Chloride of Zinc, and 
the remaining five per cent, with Creosote Oil. Some of these 
plants have since been dismantled or moved elsewhere, such as the 
Los Vegas plant and the Bellmont, Ariz., plant, of the A. T. & 
S. F. and the three portable plants of the Southern and Union Pa- 
cific Railways. 

Grtfwth of the Industry in Europe and America. 

The statistics of European Railways relating to number of ties 
treated from the beginning are meagre and difficult to obtain, and 
the author can only give an approximation, as can be found in the volu- 
minous and scattered records in various languages, and does not pre- 
tend that it is accurate, but may be of some interest to the reader in 
comparing the figures with those given later for the United States.' 
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Seattle. Wash, 

Los Vegas, N, Mex. 

Chicago, Ills. 

New Orleans, La. 

Oakland, Cal. 

Perth Amboy. N, J. 

Houston, Tex. 

Cal. & Ore. (Portable). 

Norfolk, Va. 

Somerville, Tex. 

Beaumont, Tex. 

Bellmont, Ariz. 

Mt. Vernon, Ills. 

Sheridan, Wyo. 

Greenville, Tex. 


uregon U'ortable). 
New Orleans, La. 
Carbondale, Ills. 
Grenada, Miss. 


Iz 


-. 
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The Railway mileage of Europe, January 1st, 1909, is reported 
as 195,521 miles. Of this mileage Germany stood first (34,743), 
followed in their order by Russia (32,743), France (28,430), Austria- 
Hungary (24,361), United Kingdom (32,847), Italy (10,070), Spain 
(9,190), Sweden (7,677), Norway (2,931). European railways used 
a large number of metal ties and space their ties much farther 
apart than practiced in the United States, so that there are not so 
many wooden ties used per mile for maintenance in Europe as in 
the United States. 

The number of wooden ties treated annually in Europe is 
about as follows: Germany, 4,000,000; Russia, 2,600,000; France, 
3,000,000; Austria-Hungary, 3,500,000; United Kingdom, 2,300,000; 
Italy, 1,000.000; all other countries in Europe, 1,300,000; total. 16,- 
600,000 ties. Thus the total quantity of ties treated annually in 
Europe is about one-half of the number treated in the United 
States during past year or two. 

The total number of timber-treating plants in Europe is be- 
tween 65 and 70. Approximately 85 per cent, of all wooden ties in 
use in Europe are treated. 

In the United States the data is more copious and reliable. 
The author has compiled the accompanying statement from various 
government reports and publications. The steam railway mileage 
was obtained from Interstate Commerce reports, the electric and 
street railway mileage from the Electric Railway Journal of New 
York, for years 1900 to 1912, inclusive; previous to 1900 figures 
estimated by the author. 

The number of ties used by steam and electric railways was 
obtained from Forest Service Reports from year 1907 to 1911; pre- 
vious to 1907 from U. S. Census reports and estimated by tbe au- 
thor. The number of ties treated from 1907 to 1911, inclusive, from 
Forest Service reports, previous to 1907 from various publications 
and estimated by the author. All figures for 1912 are estimated. 

The. proportion which treated ties formed of the entire number 
purchased is calculated and given for each year, also number of 
plants in operation from 1860 to 1912, inclusive, is stated. 

Up to January 1st, 1900, approximately 15,000,000 ties were 
treated in the United States, of which about 14,500,000 were treated 
with chloride of zinc and 500,000 with creosote oil. 

During the year 1903 the number of ties treated was 9,010,000, 
of which 8.400,000 were treated with chloride of zinc and 610,000 
with creosote oil, and during the year 1905 approximately 14,890,000 
ties were treated, of which 13,420,000 mere treated with chloride of 
zinc, and 1,470,000 or about 10 per cent, with creosote oil. 

During 1907 and 1909 the largest number of plants were built 
in tbe United States, being 13 in the former and 11 in the latter 
year. 

The proportion which treated ties form to the entire number 
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used has gradually increased from one per cent, in 1S86 to 24 per 
cent, in 1912, and we see no reason why these percentages should 
not increase from year to year until the bulk of them receive a 
pr(!servative treatment. 

Our supply of timber is fast diminishing. We are consuming 
it at such a reckless rate that some of us may live to see a day of 
repentance. Aside from the great economy effected by the use of 
treated ties and timber, there should be in all of us the spirit of 
pariotism, which will urge us to husband the resources of our mag- 
nificent inheritance of Forests. 



Table Showing Miles of Steam and Electric RailwaTS, Number of 

Ties Used, Number Treated and Number of Plants in 

Operation from 1B60 to 1913, Inclusive. 



93,267 

123,330 

125,185 

18B7 137,ft28 

145,387 

153,725 

166,703 

1831 168,403 

174,784 

1893 175,980- 

1894 178,412 

181,717 

183.111 

184,428 

....... 186,396 

189.294 

194,362 

1901., 197,337 

1903 302,471 

1903 807,977 

1904... .... 312,394 

217,341 

322,635 

227,670 

231,333 

234,799 

1910 338.609 

243,885 

1B12 344,000 



4,112 
4,930 
5.341 
6,155 
7,040 
8,870 
8,949 
10,810 
12,133 
13,765 
15,942 
17,665 

32^317 



From 1860 to 
1885, exel., 
appx. 50,000 



60,000, 
63,000, 
68,000, 
70,000, 
73,000, 
73,000, 
75,000,1 
76,000, 
78,000,' 
79,000, 
80,000,' 
81,000, 
85,000, 
88,000, 
90,000, 
94,000, 
96,000. 
100,000, 



0,000 
,000 



504,01 



36,312 103,8; 
153,7( 



40,247 
40,490 
40,068 
41,038 



133,751, 
148,231, 
135,053, 
140.000, 



615,000 
600,000 
697,000 
790,000 
813,000 
920,000 
1,289,000 
1,307,000 
1,313,000 
1,826,000 
3,510,000 
2,800,000 
4,101,000 
6,180,000 
9,010,000 
.000 12,800,000 
,000 14,890,000 
,000 16,880,000 
""' 1,856,000 
,000 23.776,000 
,000 22,033,000 
,000 30,544,000 
,000 31,141,000 
.000 33,600,000 
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TIMBER-TREATING PLANTS IN NORTH AMERICA 

DECEMBER 31st, 1912. 

Compiled from Reports Hade by the Various Managing Companies 

to the American Wood Preaervers' Association. 

By W. F. Goltra. 

The necessity for a complete and authentic list of wood-preserving 
plants in the United States, Canada and Mexico and collateral informa- 
tion has long been felt by those interested in this industry. 

Such lists as have been published heretofore possess meager informa- 
tion regarding the character, capacity and equipment of the plants, proc- 
esses employed, kinds of woods and material treated, preservatives used 
and other useful information regarding the timber-treating industry. 
Until now it ^)as been extremely difficult to gather sufficient informa- 
tion to enable one to compile such a report, but our Secretary, Mr. An- 
gier, has secured complete data and the writer has undertaken to com- 
pile it to the best of his ability. 

There are two general methods of impregnation, namely: 

(i) Impregnation by immersion in open tanks or boilers, also in 
closed tanks or boilers' without pressure. This is commonly 
known as the Open Tank or Non-Pressure Process. 
(2) Impregnation by pneumatic pressure by means of force pumps 
and air-tight cylinders. This is commonly known as the 
Pressure Process. 

The first method is the simplest and oldest form for applying a pre- 
servative. As its name indicates, tt consists in dipping or steeping the 
wood in open tanks, filled with the preservative used. In some cases 
the wood is boiled in the preservative. Again, in some cases, the wood 
is placed in a closed cylinder and boiled, but no pressure is applied. It 
necessarily follows that this is an absorption rather than an injection 
of the preserving fluid. It also follows that the depth of penetration 
obtained is very shallow, except for particularly open or porous woods, 
such as sap pine. 

There are only seventeen open tank or non-pressure plants worthy of 
mention in America, and some of these are hardly worth listing. For 
example, plant No. 10-a was built by the City of Cleveland only as an 
experiment, according to a report made by the City Engineer. He fur- 
ther stales that the plant did not demonstrate any financial saving, as 
the city was able to buy treated timber at a lower cost than they could . 
treat it themselves, and the tank was kept in operation for only a short 
period. On the Pacific Coast there are three or four small iron open 
tanks in which the butts of poles are boiled in Creosote Oil. In vari- 
ous parts of the country we find small open tanks, usually second-hand 
boilers or cylinders, with an opening cut along the upper side and place 
to kindle fire underneath. In these fence posts are boiled in the pre- 
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pressure process is comparatively insignificant, perhaps it does not ex- 
ceed one per cent, of all the material treated in this country. 

The second method of impr^nation is the one in general use. In 
this case the timber is placed in cylinders with closed ends and the pre- 
servative is injected into the wood under a pressure by the use of a 
force pump. There are some variations in the operation, but the prin- 
ciple is the same in all of them, namely, the injection of the 6uid by 
the application of pressure. 

The various methods or processes employed in America may be 
classed in five groups and described as follows: 

Process "A" — (Bethel — Burnett — Lowiy), 

Ties, piling, timbers, poles, paving blocks, etc., are first air sea- 
soned (that is, piled in open air for a period of three to twenty 
months), then run into cylinders and doors closed. The wood is then 
submerged in the preservative fluid, heated to a temperature of 170 to 
190 degrees Fahr. before admission into the cylinders. Pressure pump 
is put into action, forcing more fluid into the cylinder. The operation 
is continued and maintained until the desired absorption is obtained. 
The pressure is then released, the surplus fluid drained from the cyl- 
inder and a vacuum is applied. This last operation is for the purpose 
of hastening the drying of the material. This completes the treating 
operation, and the material is then withdrawn from the cylinders. The 
above-described method is known as the Bethell Process (Pat. 1838) 
when using creosote oil, Burnett Process (Pat. 1838) when using 
Cloride of Zinc or Lowry Process (Pat. 1906) using creosote oil. 

Procesa "B"— (Preliminary Steaming — Vacuum — Pressure.) 
Ties, piling, timbers, poles, paving blocks, etc., green or partially sea- 
soned, are run into cylinders and doors closed. Live steam is admitted 
at such rate as to secure 20 pounds of steam pressure within thirty to 
fifty minutes. This pressure is maintained for periods varying from 
one to five hours, depending upon the character of the timber and its 
condition, but the pressure, as indcated on the gauge, should not ex- 
ceed twenty pounds, A vacuum is then applied and maintained for at 
least one-half hour, at the expiration of which time the preservative is 
admitted into the cylinder without otherwise breaking the vacuum. The 
wood is then submerged in a preservative fluid, heated to a tempera- 
ture of 170 to 190 degrees Fahr,, before admission into the cylinder. 
Pressure pump is then put in action, and the remainder of the opera- 
tion is the same as process "A," above described. This process is 
quite old and has no patent claimants. 

Process "C"—(Boulton— Curtis and Isaacs— Buehler.) 
Ties, piling, timbers, poles, paving blocks, etc., green or partially sea- 
soned, are run into a cylinder and door closed. The wood is then sub- 
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merged in a preservative fluid (usually Creosote Oil) and temperature 
raised to 215 to 225 degrees Fahr., and the boiling maintained for 
periods varying from four to eight hours, depending upon the character 
of the timber and its condition. A vacuum is sometimes applied to 
assist liberation of saps in the wood. Pressure pump is then put in 
action, and the remainder of the operation is substantially the same as 
process "A," above described. This method is called Boulton's Process 
(Pat. 1879), Curtis and Isaacs. (Pat. 1895), Buehler Process (Pat. 
1908). This process is used extensively on the Pacific Coast for treat- 
ment of Douglas Fir. 

Process "D" — (Rueping.) 

Ties, piling, timbers, poles, paving blocks, etc., are first air sea- 
soned, then run into a cylinder and door closed. An initial air pressure 
of varying intensity is applied, and without lowering this air pressure 
the cylinder is filled with a preservative (usually creosote oil) having 
a temperature of 170 to 190 degrees Fahr. Pressure pump is then put 
into action and the pressure raised still higher. The remainder of the 
operation is subslantially the same as in process "A." above described. 
This method is known as the Reaping Process (Pat. 1902 and re- 
issued in 1907). The patentees call it an "Empty cell" process. (See 
fool note.) 

Proceaa "E"~(Card.) 

Creosote Oil and Zinc Chloride (a water solution) have different spe- 
cific gravities, and therefore separate from each other unless kept in 
agitation. When it is desirable to use a mixture of these two pre- 
servatives for the treatment of wood, it is necessary to keep the solu- 
tion in agitation in the treating cylinder while it is being forced into the 
wood. A device for this purpose has been invented and patented by Mr. 
Card. The emulsion of Zinc Chloride and Creosote Oil is made and 
forced into the wood in one operation. This is knwn as the Card Pro- 
cess (Pat. 1906). 

Species of Wood Treated. 

The varieties of wood treated are many, and depend to a large extent 
upon the kind of timber available in the locality of the treating plant. 
In order to facilitate replies the Association's circular letter of inquiry 
gave a list of woods in North America, as given below, to which we 
have prefixed an index number. 



Tbe reTcrse of this procesB Is used a 

stead of applying an Initial air preBBur_, _ , . 

Tbe effect of this operation ts to leave more of tbe fluid In tbe n . . . 
periments described by Mr. Howard F. WbIbb and publlslied In theAmeiicsD 
Wood PreeetrerH' AaBoclatlon proceedlDga. 1912. page 181. clearly iodlcate 
tbe effect of an initial air pressure or preliminary yaeuum la wood upon Its 
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Northern Forest. 



100 


White Pine 


105 


Birches 


no 


Tamarack 


lOI 


Red Pine 


106 


Hemlocks 


III 


Maples 


102 


Jack Pine 


107 


Beech 


112 


Ashes 


103 


Spruces 


to8 


Chestnut 


"3 


Cedars 


104 


Balsam Fir 


105 


Poplars 




Aspens 








Cetitrfll f orest. 




"5 


White Oak 


122 


Yellow Popla 


129 


Buckeyes 


Ii6 


Black Oak 


123 


Cherry 


130 


Cottonwoods 


117 


Red Oak 


124 


.A.shes 


131 


Black Gum 


Ii8 


Hickories 


125 


Elms 


132 


Sycamores _ 


119 


Chestnut 


126 


Maples 


133 


Butternut 


120 


Walnut 


127 


Beech 






121 


Linden 


128 


Locust 












Southern Forest. 




134 


Long Leaf Ye 


-139 


Juniper 


146 


Butternut 




low Pine 


140 


Ashes 


147 


White Cedar 


135 


Short Leaf Yel-141 


White Oak 


148 


Elms 




low Pine 


142 


Black Oak 


149 


Osage 


136 


Loblolly Pine 


143 


Cypress 


150 


Honey Locust 



137 Red Oak 144 Black Gum 

138 Hickories 145 Red Gum 



151 Yellow Pine 

152 Spruces 

153 Cottonwoods 



Rocky M otjntain Forest. 

154 Douglas Fir 157 Balsam Fir 

155 Junipers 158 Aspens 

156 Oaks 

Pacific Coast Forest. 

159 Douglas Fir 163 Cottonwoods 169 Birches 

160 Western Red 164 Spruces 170 Redwood 

Cedar 165 Hemlocks 171 Cedars 

]6i Yellow Pines 166 White Pines 172 Larches 

162 Balsam Fir 167 Junipers 173 Alders 

168 Maples 



Tropica] Forest (Mexico). 



177 Mesquite 

178 Elm 

179 Sycamore 

180 Ceiba 
Most all species of wood in America 



175 Mulberry 

176 Linden 



181 Ash 

182 Cottonwood 

183 Mora 



and the useful life of s 



be greatly increased by proper treat- 
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Kind of Material Treated. 

The chiet item is railroad ties, perhaps constituting no less than 
ninety per cent, of all the wood treated in America; the remainii^ ten 
per cent consists of several items. The Association's circular letter of 
inquiry gave a list of the principal kinds of material treated as shown 
below and to which an index number has been prefixed to to each item, 
as follows: 

200 Railroad Ties 204 Switch Ties 209 Wooden Pipe 

201 Piling 205 Cross Arms 310 Crossing Plank 

302 Telegraph Poles2o6 Mine Props 3ii Signal Poles and 

303 Dimension 207 Fence Posts 212 Tie Plugs 

Timbers 208 Paving Blocks 

Capacity of Plants. 

The capacity of a treating plant depends primarily upon the size and 
number of impregnating cylinders. There are four prime factors which 
affect the number of ties that can be treated with a given cylinder, 
namely ; 

(i) Length and size of ties. 

(z) Whether steamed and impregnated in the same cyhnder or in 
separate cylinders. 

(3) Number of hours daily that the plant is in operation. 

(4) Whether or not the plant is in continuous operation throughout 

■ all seasons of the year. 

Ties vary in length, some containing as little as two and one-half cu. 
ft., while some contain as much as three and three-quarters cu. ft. of 
timber and it is obvious that the number of ties that can be loaded on 
a tram varies with their size, besides this, a given cylinder will not 
hold as many trains of ties 8j^ feet long as it would ties 8' long. 

If ties are steamed and impregnated in the same cylinder (Process 
"B") obviously a less number of ties can be trealed in a given cylinder. 
Let us suppose that the time required to steam the ties be an average 
of four hours and for simple impregnation (Process "A") tour hours 
also, then it would be possible to treat only three charges of ties every 
twenty-four hours when steamed and impregnated or six charges if 
impregnated only. 

It the plant is not operated continuously day and night (except Sun- 
days) the number of ties treated would be proportionately less or in 
proportion to the number of hours the plant is in operation. 

Finally, if the plant is closed down during the Winter months of 
the year, as is frequently necessary in Northern latitudes, the output 
is correspondingly decreased. 

Other allowances have to be made for breakdowns and unexpected 
interruptions in the operation of the works. 

In order to find the ratio between the cubical measurements of cyl- 
inders and their treating capacity, let us take two cylinders seven feet 
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dianieter, one hundred feet long and suppose that railroad ties are 
simply impregnated in the usual way (Process "A") the schedules 
would be as follows : 

Daily run No. of 

hours. charges. 



No. of 


No. of 


>'x8x8- 


7x8x85^ 


ties. 


ties. 


S64 


S17 


1128 


1034 


1692 


155 1 


2256 


2068 


z8ao 


2585 


3384 


3102 


3948 


3619 


4512 


4136 


SO?6 


4653 


5640 


S170 


6768 


6204 



300 days 6768 8 ' ties per day = 2,030,400 ties. 

300 days 6204 8j4' ties per day= 1,861 joo ties. 

If ties arc given a preliminary steaming, (Process "B") the number 
treated annually would be reduced about halt, as it takes about as many 
hours to steam them as it does to impregnate with the preservative. 

In either case it would be very improbable that the maximum number 
of ties above stated could be treated annually and the amounts should 
be liberally reduced, just how much would depend on many factors, 
principally, the four above mentioned. In our opinion, the reduction 
should be on an average of about fifty per cent. ; in other words, with 
two cylinders of size above mentioned, an average of 1,000,000 ties would 
be treated annually by Process "A". As these two cylinders have a 
volume of 7696 cu. feet, the ratio would be 130 ties per cubic foot of 
cylinder volume and this is the common factor which we have used in 
computing the capacity of treating plants given in the accompanying list 
This factor may be increased or decreased and the author leaves it to 
the reader to assume whatever figure he pleases, but in doing so, it 
should be made applicable to all plants in estimating their relative capac- 
ities, for as above stated, the capacity of a treating plant depends pri- 
marily upon the size and number of cylinders. 

Several plants contemplate enlarging their works by increasing the 
' length or number of cylinders, but in the report we have given the 
capacity of plant, based on cylinders in actual operation. The report 
distinguishes those plants that do commercial work from those which 
treat for certain railroads exclusively. As a rule, plants owned and 
operated by railroad companies treat for their lines exclusively and do 
not handle any commercial work of any kind for outside parties. 
Growth of the Industry. 
In i88s there were only five Pressure plants in operation in America. 
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The number gradually increased from year to year. In 181)0 there 
were eight plants, in 1895, twelve plants, in 1900, fifteen plants, in 1905, 
thirty-four plants, in igio, seventy-five plants and at the end of the year 
1912, eighty-four plants in operation and six under construction. Dur- 
ing the past twelve years the increase in number of plants in United 
States has been at the rate of six plants a year. There are four plants in 
Canada and two in Mexico. 

At the end of the year 1903, there were twenty-seven plants in opera- 
tion, with an aggregate capacity of 21,000,000 lies per annum, or its 
equivalent in timber and other material, while at the end of the year 
1912 there were eighty-four plants in operation with an aggregate capac- 
ity of 97,904,000 ties per annum. Thus the number of plants was trebled 
and capacity quaidrupled during the past nine years. This is a marvel- 
ous growth and there is every reason to believe that the industry will 
continue to grow from year to year until the bulk of the cross ties used 
in this country shall receive a preservative treatment. 

The accompanying map shows the location of all the Pressure plants 
as well as the Forest Regions of North America. They seem numerous 
but there is room and need for more. 
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THE PRELIMINARY TREATMENT OF TIMBER TO IN- 
SURE A MORE EVEN AND SATISFACTORY IMPREG- 
NATION* WITH CREOSOTE. 
By David Allerton. 

1 will premise by stating that my title does not exactly state what 
I have in mind. 1 cudgelled my brains, but could not arrive at any- 
thing better in the limited time at my command, which is only a 
few hours. I must also say that what I may suggest does not 
conflict with any existing method or process. It was brought for- 
cibly to my attention last spring, although it has long been a sub- 
ject of study with me — that is, to iind a method by which the great 
disparity often noticed, and in fact usually observed, of the great 
difference in the receptivity of various ties or timbers in a given 
charge. Mr. Goltra, in his'work, has shown graphically the various 
degrees of absorption in a charge of ties as usually treated; of 
course there will always, under any condition, be a considerable va- 
riation in a charge of carefully selected and sound ties and the 
same where structural timbers are treated, but is there not possible 
some method of preliminary treatment by which, without impair- 
ing the strength of the wood, the structure of the ties or timbers 
can be rendered more homogenous, so that with a given amount of 
oil the penetration will be more uniform? I assume that wood 
of the same species or variety, where the difference in penetration 
is marked, often as we have all observed in different parts of the 
same piece, that portion or piece which takes the oil readily would 
not be changed in its quality of absorption, but that the more diffi- 
«;ult structure could be rendered more susceptible to impregnation, 
assuming, for instance, in the case of lies with a given quantity of 
oil — say the usual amount, 2^2 or 3 gallons per tie — much more 
even penetration. 

Of course, heat is a necessity in any mode of procedure, and the 
proper temperature and regulation will undoubtedly be the most 
important factor in solving this problem, as it is well known that to 
get -good results from hot oil with cold wood is impossible (bear 
in mind I am not speaking of soft pine or other soft woods that 
take treatment under any conditions). But here arises another 
question. Suppose the oil is dropped on the cold wood at a tem- 
perature of lSft°F. and the heat in the cylinder again raised to 
180°. how far into that wood is the temperature 180 degrees. That, 
of course, depends on the diameter of the pieces. With large di- 
a timbers it is a very little ways, unlessi a long time has been 
nd even then the center of the wood is very much 
cooler than the outside. This is one reason why large timbers such 
as 13 inch by 12 inch, or 13 inch by 14 inch, are very hard to treat. 
Taking this into consideration, I think the next most important 
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factor will be air in conjunction with the heat in current, or com- 
pressed moist or dry, and perhaps attenuated by more or less 
vacuum, as the situation will be found to demand, and in all proba- 
bility the process will be varied somewhat for different species. 

I assume that all will agree that the better seasoned the great 
majority of wood is the easier and more satisfactorily it can be 
treated, therefore I also assume that a preliminary treatment can be 
found, and very likely some of you have discovered the means by 
which, with the necessary adjuncts to the treating cylinder, or 
in accessory and less expensive cylinders, by use of which valuable 
time can be saved and the wood can be. prepared to accomplish the 
best re&uits. 

I trust that I have presented the case so that it will be under- 
stood, and I regret that the very limited time at my disposal will 
not permit me to go into the subject at length, as I would like to 
do, but I reflect that there are others probably better informed on 
this subject than I am, and I hope that facts of value will be brought 
out as this question is submitted to discussion, or that it may form 
a subject for future papers. 

I will close with a quotation, after the fashion of my friend Burk- 
halter, but not from Hobbs, but from old Isaak Walton: "What is 
writ, is writ; would it were worthier." 

Comments on Hr, Allerton's Paper. 

MR. W. F. GOLTRA (written) : Referring to Mr. Allerton's paper 
on "The Preliminary Treatment of Timber to Insure a More Even and 
Satisfactory Impregnation with Creosote," I desire to make some com- 
ments in writing, 

Mr. AUerton states that the title of his paper does not exaci^ly stat<* 
what he has in mind, and from what follows I would imagine the title 
should read, "The Preliminary Treatment of Timber to Secure a More 
Thorough Impregnation with Antiseptics." It is just as important 
that the timber shall be properly seasoned wiien treated with zinc 
chloride or any other substance, as it is with creosote oil. 

Preliminary treatment or seasoning, prior to injection of the anti- 
septics into the wood, is the most essential factor in the process of 
treating wood. Timber may be prepared for injection of the antiseptics 
in three ways : 

(i) Open Air Seasoning, which is the common practice. 

(2) Steaming in the impregnating cylinders prior to injection of 
the antiseptics. 

(3) By Steaming in Cylinders separate from impregnating cylin- 
ders, followed by a period of air drying and the completion of 
seasoning and warming of the timber in drying ovens. 

Boiling of timber in oil or in chemicals, in the impregnating retort, 
has the same effect as steaming, which is the second method mentioned 
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No one will dispute the fact that the better the timber is seasoned, the 
easier and more satisfactory it can be treated, and if it is warm when 
introduced into the impregnating cylinder, it will imbibe the oil or 
chemical more freely and rapidly, and there will be a more thorough 
absorption and dissemination of the antiseptic into the wood. Mr. 
Allerton very clearly points out one of the chief causes for poor work 
when he says, "to get good results from hot oil with cold wood is im- 
possible." The timber should be warm when introduced into the im- 
pregnating cylinder, provided it is not given a preliminary steaming or 
boihng before injection of the antiseptic. The wood should be as 
warm as the fluid itself, which is dropped upon it, in order to secure 
the best possible penetration. As there is a great variation in the ab- 
sorption of the individual pieces in each charge, the injection should be 
carried to total refusal to insure that the impregnation is as thorough 
as it is possible to make it. 

Means have been discovered by which timber can be given a prelimi- 
nary treating or seasoning that will produce better results than now 
obtainable. The method is to steam the timber in cylinders, separate 
from the impregnating cylinders, and complete the drying in drying 
ovens and at the same time warm the ties, so that they will be in prime 
condition to imbibe the antiseptic when placed in the impregnating cyl- 
inder. Steaming and impregnating timber in the same cylinder has not 
been found satisfactory or economical, and the work should be per- 
formed in separate cylinders, — the steaming cylinders being much less 
expensive than the impregnating cylinders. With the necessary ad- 
juncts to the treating cylinders, such as separate steaming cylinders and 
drying ovens, much valuable time can be saved and the wood can be 
put in such condition as to produce the best results. 

As most of you know, Mr. Allerton is one of the oldest and most 
highly respected members of this association. He has perhaps had as 
long and varied experience in timber treating as any member of our 
I, therefore his statements should carry a great deal of weight 
s very careful consideration. 
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Some facts about 

TREATING RAILROAD TIES 



BY W. F. GOLTRA 



The above is the title of a treatise on tie and timber 
preservation. The results of many years of experience, 
study and research in this important subject are em- 
bodied in this work. The treatise carries out its sug- 
geative title, in that facts are dealt with and not 
THEORIES. The book contains a number of articles that 
have appeared in the technical press, contributed by 
Mr. Gtoltra and others in which the subject matter is 
considered from all angles. 

Part I gives comprehensive descriptions of the var- 
ious processes of wood preservation that are in present 
use. Part II is devoted to recent improved methods of 
treating railroad ties and timbers which are the result 
of extended research and experience on the part of the 
author. Part III consists of a discussion of ' 'Mechani- 
cal Life" of ties and "Essentials for Effective Work in 
Timber Treating. ' ' Part IV contains a comparison of zinc 
chloride with creosote for perserving cross ties. Part V 
"A History of Wood Preservation in Europe and 
America" and Part VI contains a list of treating plants, 
showing their location, managing companies, year built, 
capacity, binds of woods treated, kinds of materials 
treated, preservatives used, processes employed, together 
with a map showing the Forest Regions and locations of 
all timber treating plants in North America. 
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THE PRESERVATION OF 

TIES. POLES AND TIMBERS 

BY ANTISEPTIC TREATMENT 



WILUAM FRANCIS GOLTRA 
Piaiidant The W. F. Goltra TJa CompMij' 



A Paper Read before the Central Electric Railway Association, November 
19th, 1914, at Fort Wayne, Indiana. 



Mr. President and Gentlemen: — 

It was with much pleasure that I accepted the kind invitation 
from your Chairman of the Program Committee, to prepare a paper 
Ml the subject of Preservation of Ties, Poles and Timbera and feel 
highly complimented by having the privilege of addressing this prom- 
inent and Nourishing Assoi^iation. It is my delight to talk about this 
subject whenever I can get a hearing. It is not so many years ago 
when it was very difficult to secure any reliable information con- 
cerning tbe various practices for treating material. Operators and 
practitioners, as a rule, were very reticent and were reluctant in 
enlighening the uninitiated. Some operators imagined that they 
alone possessed all of the "secrets" in timber treating and would 
not freely tell them to the outside world. Such information as could 
be obtained was often at variance with the truth and people would 
tell different stories. Some years ago I visited several treating 
plants in this country for the purpose of acquiring some knowledge 
as to the different methods then in vogue for treating material. Be- 
ing Genera] Tie Agent of the New York Central Lines at the time, 
I was usually received with utmost courtesy. I was generally ushered 
into the plant and after being politely introduced to the foreman, was 
shown the roof, the treating cylinders, and a few cars of treated 
ties and was given the "glad hand" and told to come again. 

Only six or eight years ago if you visited a plant you would find 
the operator conducting his investigations in the iitmost secrecy; in 
other words he thought he had the "world by the tail" and he would 
tell you one story. If you went to another plant, doing nothing dif- 
ferent from what tho other fellow was doing — although he too 
thought he had a hold of that "tail" — he would tell you a different 
story. It was difficult to reconcile the different stories and at last 
I asked one of these operators this question: "How does it happen 
that you operators tell such different stories?" Replying with a 
broad smile, he said, "Well, Mr, Goltra, there is something about the 
smell of creosote oil that makes a man a liar." This cleared up the 
whole field. 1 am glad to say, however, that the attitude of the oper- 
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ators and experts in timber treating is fast changing. There is no 
reason, so far as I can see, for attempting to keep such methods in 
secrecy. There are no secrets conoecteo with honest work and proper 
treatment of ties and timbers when you get down to a Ic^cal com- 
mon sense business basis.' There is plenty room for all and the tim- 
ber treating industry offers wonderful possibilities for expansion and 
improvement. 

The brief time alloted to me will admit of only a brief history 
of wood preservation in this country and a short description of va- 
rious meuiods employed: 

HISTORICAL 

Before the advent of railways treating of wood in America was 
primarily for use in construction of locks and canals. Only small 
quantities of woods were used for structural purpoaea. The inven- 
tiMi of the steam locomotive and railway gave rise to the necessity 
of protecting the wooden ties from decay. From this period may be 
reckoned the active progress in wood preservation. The treating 
of railway ties with a preservative of some kind increased rapidly 
and very soon the quantity of wood treated in ttie form of railroad 
. ties exceeded that used for all other purposes. The ratio has been 
constantly increasing and at the present time about 78 per cent of 
wood treated is in the form of railroad ties; the remaining 22 per 
cent consists of piling, poles, paving blocks, construction timbers, 
cross arms, lumber and miecellaneous articles. 

The growth of the timber treatinjf industry in the United States 
was slow at the beginning. During the period from 1856, when the 
Vermont Central erected a plant to treat ties with Chloride of Zinc, 
to 1885, when the Atcheson, Topeka & Santa Fe Railroad erected a 
plant at Los Vegas, N. Mex., many experiments were made by various 
railroads and it is estimated that about 50,000 ties were treated dur- 
ing those 29 years. It is not to he supposed that every experiment 
made in the new field was a success. They were frequently depend- 
ent upon men without much experience in this line and, who, to some 
extent were feeling their way. In the majority of the earlier trials, 
however, the results were favorable, and railway managers became 
convinced that much economy could be elFected by treating railway 
ties and timbers. 

Prior to 1885 there were only three pressure plants and three 
or four open tank plants, in existence. From that time the number 
of pressure plants grew rapidly. At the close of the year of 1890 
there were eight plants in operation, which treated 690,000 ties dur- 
ing that year; in 1895 twelve plants, which treated 1,289,000 ties; in 
1900, fifteen plants which treated 2,800,000 ties; in 1905 thirty-four 
plants, which treated 14,890,000 ties; in 1910 seventy-five plants, 
which treated 30,544,000 ties and at the close of 1913 ninety-two 
plants in operation and two under construction, treated 36,250,000 
ties during that year. The growth of the timber treating industry 
is truly marvelous and is bound to grow with the diminishing supply 
of woods suitable for ties without treatment, 

STATISTICAL 

The quantity of ties required for maintenance and new construc- 
tion is increasing at a rapid rate with the increasing railway mileage. 
It is estimated by the author that upwards of 155,000,000 ties were 
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purchased during the year 1913, for maintenance and new construc- 
tion of tracks of all descriptiona, as follows: 

Miles Number of Ties Per Cent 

Companies Track Untreated Treated Total Treated 

Steam Bya 377,000 101,750,000 33,250,000 135,000,000 25 

Elect. Rya 48,000 10,700,000 2,300,000 13,000,000 18 

Misc 20,000 6,300,000 700,000 7,000,000 1 

Total 445,000 118,760,000 36,250,000 155,000,000 23 

The above estimates are based upon the best available information 
and observations of that branch of railway business and undoubtedly 
the figures are as near correct as may be possible to obtain at this 
time. The consumption of railway cross ties has more than trebled 
since 1886 and more than doubled since 1894, or in twenty years. 

Of the ninety-four pressure plants in operation in the United 
States at the present time, or I should say just before the outbreak 
of the European war, thirty of them are owned and operated by rail- 
road companies, while sixty-four are owned and operated by com- 
mercial companies. As a general rule, those plants owned by rail- 
road companies treat material for their lines exclusively, while the 
conunercial plants handle both railroad and commercial business. 
Electric railways have not as yet built many plants, although they 
are quite large consumers of treated ties. Of the liiirty plants 
owned and operated by railroad companies, twenty-nine belong to 
steam railways and only one to electric railways — the Indianapolis, 
Columbus & Southern Traction Company's plant, located at Columbus, 
Ind. 

METHODS OP IMPREGNATION 

There are two general methods of impregnating woods with an- 
tiseptics, namely: 

(1) Impregnation by immersion in open tanks or boilers, also 
in closed tanks or boilers, without pressure. This process is com- 
mcmly known as the "open Tank or non-Pressure Process." 

(2) Impregnation by pneumatic pressure, by means of force 
pumps and air tight cylinders. The process is commonly known as 
the "Pressure Process." 

OPEN TANK PROCESS 
The first method is the simplest and oldest form for applying 
a preservative. As its name indicates it consists in dipping or steep- 
ing the wood in open tanks filled with the preserving fluid. In some 
cases the wood is boiled in the preservative. Again in other cases the 
wood is placed in closed cylinders and boiled, but no pressure is ap- 
plied. It necessarily follows that this is an absorption, rather than 
an injection of the preservative fluid. It also follows that the depth 
of penetration obtained is very shallow, except for particulariy open 
or porous woods, such as sap pine. However, it is only fair to say 
that some good results have been obtained by this method. "Kyaniz- 
ing" is an open tank process, employing corrosive sublimate as the 
preservative, and this process is extensively and successfully used 
in European countries for impregnating telegraph poles. Manifestly 
it is a slow process compared with that with which wood is impreg- 
nated under pressure and it is only suitable for treating timber in 
compartively small quantities. Although these are small affairs com- 
pared with the modem pressure plants, yet the aggregate quantity 
of material treated by the open tank process is considerable. On the 
Pacific Coast there are three or four small iron open tanks in which 
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butts of Oregon Fir Poles are b(»1ed in creosote oil. In various parts 
of the country we find small open tanks, usually second-hand boilers 
or cylinders, with an opening cut along the upper side and a place 
to kindle a Are underneath. In these open tanks fence posts and tim- 
bers are boiled in the preservative. 

PRESSURE PROCESS 
The second method of impregnation is the one in general use. 
In this method the timber is placed in cylinders with closed ends and 
the preservative is injected into the wood under pressure employing 
force pumps for this purpose. There are some variations in the oper- 
ations', but the principle is the same in all of them, namely, the in- 
jection of the fluid into the wood by the application of pressure. The 
various methods or processes may be classed into five groups and de- 
scribed ss follows: 

Process "A" (Bethell-Bwnett-Lowry) 
Ties, piling, timbers, poles, paving blocks, or whatever is to be 
treated, are first "air-seasoned," that is, the material is piled in open 
air for a period of three to twenty months, to dry out. When suffi- 
ciently seasoned it is loaded on small tram cars and run into cylinders 
six or seven feet in diameter, 100 to 150 feet long, and doors closed. 
The wood is then submerged in the preserving fluid, heated to a 
temperature of 170 to 190 degrees Pahr. before admission into the 
cylinders. The pressure pump is then put into action, forcing more 
fiutd into the cyhnder. The operation is continued and maintained 
until the desired absorption is obtained. The pressure is then re- 
leased, the surplus fluid drained from the cylinder and a vacuum 
applied. This last operation is for the purpose of hastening the dry- 
ing of the material and prevent subsequent dripping when taken out 
of the cylinders. This completes the treating operation and the 
material is then withdrawn from the cylinders. The above described 
method is known as Bethell Process (Pat. 1838) when using creosote 
oil, Burnett Process (Pat. 1838) when using chloride of zinc, Lowry 
Process (Pat. 1906) is nothing more than the Bethell Process. 

Process "B" (Prelimifuiry Steaming-Vaeuuvi-Preaaure) 
The material when green or partially seasoned, is run into the 
cylinders and doors closed. Live steam is admitted at such rate as 
to secure twenty pounds of steam pressure within thirty minutes to 
fifty minutes. The pressure is maintained from periods varying 
from one to five hours, depending upon the character of the timber 
and its condition. A vacuum is then applied and maintained for at 
least thirty minutes, at the expiration of which time the preservative 
is admitted into the cylinder without otherwise breaking the vacuum. 
The wood is then submerged in a preservative fluid, heated to a 
temperature of 170 to 190 degrees Fahr. before admission into the 
cylinder. The pressure pump is then put into action. The remainder 
of the operation is the same as Process "A" above described. This 
process is quite old and extensively used. It has no patent claimants. 

Process "C" {Boulton-CuTtiB-haacs-Buehler) 
The material green or partially seasoned is run into a cylinder 
and door closed. The wood is submerged in a preservative, usually 
creosote oil, and temperature raised to 215 to 225 degrees Fahr., 
and the boiling maintained (or periods ranging from four to eight 
hours, depending upon the character of the timber and its condition. 
A vacuum is sometimes applied to assist liberation of saps, in the 
wood. Pressure pumps are then put into action. The remainder of 
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the operati(m is substantially the same as Process "A" above de- 
scribed. This method is known as Boulton's Process (Pat. 1879) , 
Curtiss & Isaac's (Pat. 1895), Buehler's Proeeaa (Pat. 1908). This 
pTocesB is extensively used on the Pacific Coast for treatment of 
Douglas Fir. 

ProcesB "D" (Rueping) 

The material must first be "air-seasoned" as in Process "A." It 
is then run into a cylinder and door closed. An initial air pressure 
of varying intensity is applied and without towering this air pressure 
the cylinder is filled with a preservative, usually creosote oil, and 
having a temperature of 170 to 190 degrees Fahr. Pressure pump 
is then put into action and the pressure is raised still higher. The 
remainder of the operation is substantially the same as in Process 
"A" above described. This method is known as the Rueping Process 
(Pat. 1902 and re-issued in 1907). The patentees call it an "empty 
cell process." 

Process "E" (Card) 

Creosote oil and zinc chloride (a water solution) have different 
specific gravities and separate from each other unless kept in agita- 
tion. When it is desirable to use a mixture of these two preserva- 
tives for the treatment of wood, it is necessary to keep die solution 
in agitation in the treating cylinder while it is being forced into the 
wood. A device for this purpose was invented and patented in 1906 
by Mr. Card. The emulsion of zinc chloride and creosote oil is made 
and forced into the wood in one operation. The device consists of a 
centrifugal pump and pipes that keeps churning the solution in the 
impregnating cylinder, while under pressure. 

GENERAL 
Practically all plants in America are equipped to treat by Process 
"A," the earliest and simplest method of treatmg timber by the appli- 
cation of pressure. Thirty-one plants are completely equipped to 
treat by Process "B," while thirteen plants are equipped to treat 
with Process "C," that is boiling in creosote oil. As boiling in cre- 
osote oil performs practically the same functions as steaming, no 
equipment is required to perform the latter. Of the remaining fifty 
plants about two-thirds of them are equipped in some fashion for 
steaming material whenever occasion requires. Seventeen plants are 
equipped for treating by Process "D" and nine by Process "E." 

SPECIES OF WOOD 

The varieties of woods treated are numerous and dependent to 
. a large extent upon the kind of timber available in the locality of the 
treating plant. The principal species are as follows: 

Northern Forest. Jack Pine, Spruce, Fir, Birch, Hemlock, 
Beech, Chestnut, Ash and Tamarack. 

Cfentral Forest. Black and Red Oaks, Hickory, Chestnut, Poplar, 
Cherry, Elm, Maple, Beech, Black Gum, Sycamore and Butternut. 

Southern Forest. Long Leaf and Short Leaf Yellow Pine, Lob- 
lolly Pine, Black and Red Oaks, Hickory, Black Gum, Red Gum, Elm 
and Cypress. 

Rocky Mountain Forests. Yellow Pine, Spruce, Cottonwood, 
Douglas Fir, Oaks and Fir. 

Pacific Coast Forest. Douglas Fir, Western Red Cedar, Yellow 
Pines, Spruce, Hemlock, Maples, Birch, Redwood and Larch. 

As a rule White Oak is not treated, as it is less abundant and 
more expensive than other hardwoods. Cedar is not treated as it 
is fairly durable without treatment and is softer than most woods. 
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KIND OP MATERIAL TREATED 
The United States Forest Service in colaboratitm with the Amer- 
ican Wood Preservers' Association, collected statistics pertaining to 
the kind and quantity of material treated in this country during 
year 1913. A summary of the report follows: 

Cross Ties 120,781^48 cu. ft 78.7 per cent 

Piling 7,957,922 " " 5.2 " " 

Poles 2.500,420 " " 1.6 " " 

Paving Blocks 6,856,293 " " 4.6 " " 

ConstructiMi Timber 11,653,628 " *' 7.6 " " 

Cross Arms 1,824,719 " " 1.1 " " 

Lumber & Misc 2,039,658 *' " 1.3 " " 

153,613388 " " 100. " " 

In 1913 the wood preserving plants treated 147,913 poles. In addi- 
tion to these an indefinite quantity of poles were given a preservative 
treatment by less effective methods which add but relatively few years 
to the service of the poles. Cedar poles constitute about two-thirds 
of the number treated, and cedar, yellow pine and chestnut poles 
together amount to nearly 92 per cent of the whole number. From 
this it is apparent that treatments were applied principally to durable 
species and that the opportunities which exists for making first-class 
pole timbers from the less durable woods are not being utilized to 
any considerable extent. It is natural that pole consumers should 
first turn their attention to increasing the durability of the woods 
with which they are familiar. Loblolly Pine of the Southern States, 
lodegpole pine, Western pine of the Rocky Mountain region and sev- 
eral other woods throughout the country deserve careful considera- 
tion, as prospective pole timbers, since most of them take treatment 
readily and frequently offer consumers the opportunity to use local 
woods instead of shipping from distant regions at considerable cost. 

PRESERVATIVES 
The selection of the preservative, although important, is sec- 
ondary to other factors which influence the durability or life of 
treated material. Creosote oil is an excellent preservative, but ex- 
perience has demonstrated that there are other oils or chemicals, 
which are equally as effective as preservatives and much cheaper. 
Coal tar creosote is a by-product of a by-product and is not manu- 
factured expressly for preservative purposes. It varies greatly in 
its chemical composition — coal tar obtained from different coal pro- 
duces different kinds of creosote oil. The literature on the subject 
of specifications and methods of analysis of creosote oil is voluminous 
and bewildering and the specifications are continually changing. The ' 
consumers have rather definite ideas as to the quality of creosote 
desired but unfortunately it has been necessary to base the specifi- 
cations on the kind of oil available, both abroad and in this country, 
rather than to make arbitrary standards and expect the manufac- 
turers to meet them. Several additional problems relating to the 
use of creosote oil as a preservative are pressing for solution. These 
include the advisability of using various mixtures of creosote oil and 
other products, such as filtered tar, water gas oil, or combining creo- 
sote of different grades; the use of petroleum or water gas tar, wood 
tar creosote; either alone or in combination with pure coal tar cre- 
osote; and the combined use of creosote oil and crude oil, or chloride 
of zinc. Creosote oil, however, is only one of the many presezTatives 
proposed for the treatment of timber. Various preservatives have, 
from time to time, been tried and recommended, but the number of 
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these which combine efficacy and cheapness is limited. The chief 
impregnating fluids in use in this country today are chloride of zinc, 
creosote oil and heavy crude oil. Many other substances have been 
used for preserving wood, but none of them have given as good . 
results as any one of these three. Up to year 1900, approximately 
16,000,000 ties were treated in the United States, of which about 
14,500,000 were treated with chloride of zinc and 500,000 with creo- 
sote oil. For various reasons, some legitimate and some otherwise, 
the consumption of creosote oil greatly increased and surpassed that 
of zinc chloride, to the extent that over twice as many ties were 
treated with creosote oil as with zinc chloride, during the year 1913. 
The increasing use of creosote oil has produced a very severe short- 
age of this material, with a resulting rapid increase in price. About 
62 per cent of the creosote oil used by the treating plants in the 
United States, is imported — chiefly from England and Germany. 
The European war almost completely shut off this importation and 
several plants were compelled to close down on account of the 
scarcity of this commodity. The quantity of creosote oil consumed in 
the preservation of ties and timbers has increased from 7,700,000 gal- 
lons in 1903 to 108,373,000 gallons in 1913. 

Chloride of zinc is an efficient and cheap preservative. It has 
been used longer than any other preservative and the service records, 
both in Europe and America, attests to it merits as an excellent wood 
preservative. Like creosote oil the quantity consumed in the preserva- 
tion of material has increased from 10,500,000 pounds in 1903 to 26,- 
466,000 pounds in 1913, All other preservatives, including crude oil, 
consumed during year 1913, amounted to 3,885,000 gallons. 

Ordinarily ties and timbers when treated with chloride of zinc 
are treated to "refusal," that is to say, the chemical solution is forced 
into the wood until it refuses to imbibe any more. The solution is 
usually made two per cent strong, that is two pounds of zinc chloride 
salt is dissolved in 100 pounds of water. The average absorption is 
one and one-half pounds of salt per tie, which at 3^ cents per .pound, 
amounts to between 5 and 6 cents per tie. 

Creosote oil is much more expensive, and the price constantly 
advancing. Ten years ago it was selling at 6 cents a gallon, while 
today the price is around 10 cents a gallon. Thoroughly seasoned 
ties, treated" to refusal, will absorb an average of 4^ gallons of oil 
per tie, or 40 cents to 50 cents worth of oil, at current prices. This 
makes it almost prohibitive to treat ties to "refusal" so we find it 
is a common practice to inject only a partial or light dose of oil, say 
2!4 gallons of oil, or less, per tie. Where such practice prevails, it 
is frequently observed that the ties are only half treated, or super- 
ficially covered with black tar oil and as good penetration could have 
been obtained by open tank process at much less cost. It is poor 
economy to stop the operation or injection of creosote oil before the 
receptivity of the timber is exhausted, in order to reduce the cost 
of treating ties and timbers with this preservative. Far better it 
would be to use a combination of creosote oil and chloride of zinc and 
treat the material to refusal. 

The combination of creosote oil and chloride of zihc meets with 
much favor, both in this and European countries. The mixture con- 
sists of 12^ per cent creos(rte and 87Vfe per cent zinc chloride solu- 
tion. The cost based on the above prices would be about 11 cents 

WORKMANSHIP 

But as stated a little while ago the selection of the preservative 

is secondary to the other factors influencing the durability of 

treated material. The quality of work has, in a great many cases. 

as much to do with the durability of treated material as the pre- 
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servative employed. The choice of an antiseptic is only one of the 
important factors we have to contend with, and it stands next to 
workmanship. In my opinion, the two moat important factors in the 
treating of material are, (1) the proper seasoning or drying of the 
material before the injection of the preservative, and, (2) a thorough 
and full impregnation of the wood with whatever preservative is 
selected. 

In treating timber of any kind it is first necessary to extract 
the saps, juices and water from the wood before the injecticm of ttie 
fluid. Water logged or green timber with its natural saps and its 
sap cells in their normal condition will resist the introduction of 
any fluid, much on the principle that two bodies cannot occupy the 
same space at the same time. To be able to introduce any solution 
the natural saps and water in the timber must be in some way 
removed. The absorption depends, in a large measure, upon the dry- 
ness of the wood— the drier the wood the greater will be the absorp- 
tion and dissemination, consequently the better the treatment. The 
common practice in this country is to stack the ties in open air for 
three to twenty months, depending upon the kind and character of 
the wood, climatic conditions, etc., until the moisture in the timber 
has evaporated sufficiently for the reception of the preservative. 
This is a very slow, crude and uncertain method. The seasoning is 
very unequal and erratic, some pieces retaining more moisture than 
others and the impregnation is much influenced thereby. Another 
method is to boil the timber in live steam in the impregnating retorts, 
just before the injection of the preservative, in order to force out 
the saps and water in the timber, by heating, loosening and expand- 
ing the same into vapor and breaking the eel! wails to admit the in- 
troduction of the preservative fluid. This method is not altogehtr 
satisfactory, as the cells are full of vapor and water, which resist 
the entrance of the preservative fluid. A fair penetration can be 
obtained by this process with zinc chloride— a water solution — but 
scarcely any with creosote oil. Several plants in Oregon and Wash- 
ington employ the method of boiling the ties and timbers in creosote 
oil, which produces much the same effect on wood as the boiling in 
live steam. To obtain thorough treatment it is very essential that 
all saps and water be removed from the wood, so far as possible, be- 
fore the injection of the fluid and this can be effected quickly and 
economically by means of steaming the timber immediately upon ar- 
rival at the treating plant, then piled in open air for a period of a 
few months to "season" it, then complete the drying in ovens or 
kilns. The evaporation of the vapor and water remaining in the 
wood, after steaming, is more rapid and therefore requires a much 
shorter period for drying than if it was not given a preliminary 
steaming. One of the principal advantages derived from this method 
is the great reduction of stock, necessary to carry on hand for air 
seasoning. The condition of timber as regards moisture content at 
time of treating is by far the most important of the many factors 
influencing the absorption of the preservative and unless this fea- 
ture is given the utmost attention the results from treatment will 
hardly ever be satisfactory. 

There is another element of destruction besides the decay of 
wood that shortens the life of ties, which need attention and that is 
the abrasion caused by rails and spikes. The rail cutting into the 
face of the tie and the spikes when driven crushing the wood fibre 
around them hasten the rotting and destruction of the ties, even if 
they are given an antiseptic treatment. They should be "machined," 
that is, two surfaces should be planed to receive the rail and four 
holes bored to receive the spikes, just before the ties are impreg- 

10 
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nated. In this way those parts of the ties which are most vulner- 
able to attack from decay would be protected by a preservative 
treatment. 

CONCLUSIONS AND RECOMMENDATIONS 
Many problems in the art of treating wood with antiseptics have 
yet to be solved and there is much room for improvement. A ma- 
jority of the timber treating plants in this country, are treating ties 
and timbers by the same method and in the same manner as was 
practiced nearly a half century ago. This ciJnsiBts of simply placing 
the timbers frequently in unfit condition to be treated, in an air 
tight cylinder, then submerging the wood in a preservative fluid, fol- 
lowed by forcing more lii^uid into the wood by means of a force pump. 
Some modifications of this primitive method have been tried and rec- 
ommended and some improvement has been accomplished, but it has 
been slow, because in a majority of cases tiie practitioners confine 
themselves closely to the methods invented by Sir William Burnett 
and John Bethell of England, in 1838, and in any departure from 
these two establidied methods is made with diffidence. Many years 
of experience, exhaustive study and close observations of the methods 
employed in timber treating, Doth in this and foreign countries, per- 
suades the author to say that the greatest improvement in the pres- 
ent methods employed lies in the direction of a speedier and more 
afTiciant method of seasoning ties and timbers, a more thorou^ 
conditioning of the wood for receiving the injection of the antiseptic 
and a greater economy in handling the material in process of treat- 
ment, by means of modem equipment and appliances. In conclusion 
he offers the following summary and recommendations for treating 
ties, poles, piling and dimension timbers: 

(1) The material should be thoroughly "seascmed" or dried by 
artificial means, consisting of steaming, open air seasoning for a 
short period and the drying completed in drying kilns. 

(2) Ties should be "machined," that is, adzed and bored for 
rails and spikes just before the injection of the preservative. 

(3) The material should be treated to "refusal," with whatever 
preservative or combination of preservatives the customer demands. 

The industry of wood preserving is certain to expand as soon as 
the more or less experimental period is passed. In using the word 
"experimental" it is not meant that there is any doubt as to financial 
results, but there is doubt as to what woods ought to be treated; as 
to what preservative treatment should be given; the effect of climatic 
and other conditions; cost of different preservatives and various 
processes; manner of seasoning and preparing for treatment; supply 
and price of timber; amount and weight of traffic over a given Ime; 
the use of tie plates; weight of rail, etc. These are alt important 
factors in determining the advisability of a preservative treatment. 

Your speaker therefore earnestly recommends to the members 
of this Association, the study and practice of timber preservation, 
both as an economic proposition and as a check on the rapid depletion 
of our forests. 
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